
Soil Nutrient
Testing
PART 1 OF 2

FIFTH GRADE

Like people, plants require a balanced diet to thrive. Take
a look at any bag of plant fertilizer, and you’ll see three
key nutrients highlighted at varying levels. How do we
know how much of each nutrient creates the perfect
growing environment? In this two-part activity, students
will take on the work of organic farmers and perform key
research in a dedicated garden bed to understand how
to improve the soil naturally.

S U B J E C T

SCIENCE

_____________________

T I M E

45 MIN - 1 HR
+

30 - 45 MIN follow up a
few months later

_____________________

M A T E R I A L S

 Empty garden bed
ready to plant

 Soil test kits

 Pipettes, 1 per student

 Pitcher or bowl to mix
soil sample

 Small bowls (or
containers), 4

 Plant Nutrient
Availability Graph, 1
per group

 Element sheets, 1 per
group

 Plant pH Preference
List

 Comprehensive
Planting Chart for
Zones 9 and 10
(laminated)

 Bags of sulfur and
lime to adjust pH

D I R E C T I O N S

- Note: Read the directions on the element and pH sheets in
advance, and mix soil the sample 30 minutes prior to the activity.
When collecting the sample, be sure to dig down at least 4”.

- Gather students in groups of four, one group for each test (pH,
Nitrogen, Potash, Phosphorous). Ask the students what plants
need to grow. What about nutrients? How can you tell if soil has
the nutrients plants need to thrive?

- Ask the students to study the Plant Nutrient Availability graph
and ask what the data means. Explain the pH of the soil
conditions the roots to uptake specific nutrients. Nitrogen,
Phosphorus and Potassium being the most important.

- Explain that they are going to test the soil in a garden bed to
make sure it has the nutrients it needs to grow crops. By testing
your soil, you determine its exact condition so that you can add
nutrients as needed to help plants grow strong. Farmers and
gardeners do this as a regular practice to make sure they grow
the most abundant and healthy crops.

- Hand out the appropriate element/pH sheet per group, a
colorator, a small bowl or cup of soil sample and 1 pipet per
student.

- Tell the groups to carefully read through the entire sheet before
beginning. After a few minutes, have a class discussion so each
group can share how their element helps plants grow.

- Once they have filled the comparator boxes with soil sample,
hand out the reagent capsules to carefully open and add
powder to the small compartment of the box.

- Set a timer for 10 minutes and direct students to one of the
following activity options during processing time:

- Find peas or beans growing in the garden and explain
that planting legumes is an organic way to add nitrogen
to the soil. (Optional - do further research on the
symbiotic relationship of the bean plant and the rhizobia

-
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 Bags of langbeinite
(Potach) and bone
meal (Phosphorus)

 Snap peas (fall) or
bean seeds (spring)

 Cover crop seeds (fall)

 A hose or watering
cans

 

 

bacteria in the soil which “fix” nitrogen to deepen the
discussion.)

- Ask students to observe the garden and look for signs of
their group's element deficiencies in the plants.

- Give the students free time to explore the garden.

- After 10 minutes bring the students back to the tables to review
and report out their results.

- Add appropriate amendment to the garden beds following the
directions on the element sheets.

- Next, plant a class crop of either bean seeds or snap peas
(depending on season) to harvest and eat in Part 2 of this
activity. Plant the beans/peas even if the soil is not Nitrogen
deficient. If it is deficient, plant the cover crop seeds too to get
full coverage of the garden bed.

S O U R C E

- BCK Programs
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Plant Nutrient Availability

Source: Gold Harvest Seeds
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Element Sheet - Nitrogen (N) Group
Nitrogen is synonymous with plant nutrition. It is directly responsible for producing leaf growth and
green leaves. A deficiency causes yellow leaves and stunted growth. Too much nitrogen causes
over-abundant foliage with delayed flowering; the plant becomes subject to disease and its fruit is of
poor quality.

Test your garden soil’s Nitrogen level:

1. Remove the cap of the comparator. Make sure the color chart (film) is in place. Do not interchange
color charts between comparators.

2. Using the pipets provided, fill the test and reference chambers to the fill mark on the chart with
solution from your soil sample. Avoid disturbing the sediment. Transfer only liquid.

3. With one person holding the comparator box, another person will carefully separate the two halves
of the reagent capsule and pour the powder into the smaller test chamber.

4. Fit the cap on the comparator, making sure it is seated properly and caps tightly. Assign a different
person to shake the sample thoroughly.

5. Allow color to develop for 10 minutes. Do not allow the color to develop for more than 10 minutes.

6. Compare the color of the solution in the test chamber to the color chart.

7. For best results, allow daylight (not direct sunlight) to illuminate the solution in both the test and
reference chambers.

8. What reading did you get?  Do you need to amend the soil? Read on to learn how.

Bean, peas and other legumes are special plants that have a symbiotic relationship with a nitrogen
fixing bacteria found in soil called Rhizobia. Rhizobia bacteria live in plant roots and use energy from
the plant to convert nitrogen into a usable form for the plant. If your soil is Nitrogen deficient, plant a
cover crop of peas (Fall) or beans (Spring). Once grown, cut up the remaining foliage and bury it in the
bed. You could also plant a variety of nitrogen-rich plants, this special mix is called a cover crop.

Should you plant legumes or a cover crop mix to fix nitrogen in the soil?
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Element Sheet - Phosphorous (P) Group
Growing plants need phosphorus. It is the major component of plant genetics and seed development.
A deficiency causes stunted growth and seed sterility. Phosphorus aids plant maturity, increases the
seed yield, increases fruit development, increases vitamin content and aids the plant's resistance to
disease and winterkill.

Test the soil’s phosphorus content:

1. Remove the cap of the comparator. Make sure the color chart (film) is in place. Do not interchange
color charts between comparators.

2. Using the pipets provided, fill the test and reference chambers to the fill mark on the chart with
solution from your soil sample. Avoid disturbing the sediment. Transfer only liquid.

3. With one person holding the comparator box, another person will carefully separate the two halves
of the reagent capsule and pour the powder into the smaller test chamber.

4. Fit the cap on the comparator, making sure it is seated properly and caps tightly. Assign a different
person to shake the sample thoroughly.

5. Allow color to develop for 10 minutes. Do not allow the color to develop for more than 10 minutes.

6. Compare the color of the solution in the test chamber to the color chart.

7. For best results, allow daylight (not direct sunlight) to illuminate the solution in both the test and
reference chambers.

8. What reading did you get?  Do you need to amend the soil? Read on to learn how.

If your bed is phosphorus deficient, Bone Meal can be used to bring up the phosphorus content. Add 1
cup per 10 square foot.

Calculate the square footage by multiplying length times width. Most garden beds are 3’ x 8’ or 3’ x 6’.

How many cups do you need to add to your bed? Water in the amendment.
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Element Sheet - K Potash (Potassium) Group
Potassium strengthens the plant. It helps form carbohydrates and promotes protein synthesis. It will
improve the color and flavor of fruit. It further aids early growth, stem strength and cold hardiness.
Plants deficient in potash are usually stunted and have poorly developed root systems. Leaves are
spotted, curled and appear dried out at the edges. Yields for potash deficiency are low.

Test the soil for Potassium content:

1. Remove the cap of the comparator. Make sure the color chart (film) is in place. Do not interchange
color charts between comparators.

2. Using the pipets provided, fill the test and reference chambers to the fill mark on the chart with
solution from your soil sample. Avoid disturbing the sediment. Transfer only liquid.

3. With one person holding the comparator box, another person will carefully separate the two halves
of the reagent capsule and pour the powder into the smaller test chamber.

4. Fit the cap on the comparator, making sure it is seated properly and caps tightly. Assign a different
person to shake the sample thoroughly.

5. Allow color to develop for 10 minutes. Do not allow the color to develop for more than 10 minutes.

6. Compare the color of the solution in the test chamber to the color chart.

7. For best results, allow daylight (not direct sunlight) to illuminate the solution in both the test and
reference chambers.

8. What reading did you get?  Do you need to amend the soil?

9. Read on to learn how.

To bring up the Potassium (K) content in soil, add ¼ cup of Langbeinite per 24 sq feet.

Calculate the square footage by multiplying length times width. Most garden beds are 3’ x 8’ or 3’ x 6’.

How many cups do you need to add to your bed? Water in the amendment.
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pH Group
Plants also need the correct pH (acidity / alkalinity) level, which controls how well plants utilize the
nutrients available in the soil. All plants have a pH preference, so it is important to know the pH level of
your soil. You can then choose plants with the same pH preference, avoid those that will not do well in
your soil or know how to go about supplying their special growing needs.
Test the soil for the pH level :

1. Remove the cap of the comparator. Make sure the color chart (film) is in place. Do not interchange
color charts between comparators.

2. Using the pipets provided, fill the test and reference chambers to the fill mark on the chart with
solution from your soil sample. Avoid disturbing the sediment. Transfer only liquid.

3. With one person holding the comparator box, another person will carefully separate the two halves
of the reagent capsule and pour the powder into the smaller test chamber.

4. Fit the cap on the comparator, making sure it is seated properly and caps tightly. Assign a different
person to shake the sample thoroughly.

5. Allow color to develop for 10 minutes. Do not allow the color to develop for more than 10 minutes.

6. Compare the color of the solution in the test chamber to the color chart.

7. For best results, allow daylight (not direct sunlight) to illuminate the solution in both the test and
reference chambers.

8. What reading did you get?

9. If your class is planting:

- Find your crop in the pH Preference List
- What pH does the plant grow well at?
- Refer to the information that follows for adjusting soil pH, if required.

If your soil has a low pH and you need to make it higher or more alkaline, and add Lime. Add ¼ cup per
24 square feet.

If your soil has a high pH, you will need to add Sulfur to bring it down. Add ¼ cup of Sulfur per 24 sq
feet.

Calculate the square footage by multiplying length times width. Most garden beds are 3’ x 8’ or 3’ x 6’.

How many cups do you need to add to your bed? Water in the amendment.
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