




































HANDS-ON ACTIVITIES

FIELD WORK

Collecting soil samples

The abundance and diversity of soil organisms depends on the soil environment. The 
amount of water, soil temperature, amount of organic matter, soil texture and structure, amount of 
sunlight, amount of plant cover, plant types, farming practices, and so on are just some of the factors 
that determine the kinds and amounts of organisms in a soil. To explore this, take it to the field!

Pitfall traps
To explore the variability in larger soil organism 

distributions you can set up pitfall traps at each 
sample location. This can be done prior to sample 
collection so it is ready at the same time, or can be 
done during sample collection and analyzed afterwards. 
To do this, dig a hole into the soil and place a 
container in it. Keep the top of the container level 
with the surrounding soil so soil organisms will drop 
into it as they roam. If traps are to be in place for 
a longer span, you can place alcohol in the container 
to prevent the organisms from eating one another. 
After a period of hours to days, depending on the 
quality of the soil or duration of the lesson, collect 
the sample and examine the variety and amounts of 
organisms in it. 

Create a map of the area you are taking samples from. Clearly place each sample location 
on this map, and make notes about each sampling site:
•	 What kinds of plants are present? How much plant cover is there?
•	 Is the soil wet or dry? Is there an irrigation system in place?
•	 Is the sample location in the sun or shade?
•	 Is the sample location walked on regularly?
•	 What can you say about the soils? Texture? 
•	 Take measurements of soil moisture, temperature and pH using a soil probe
•	 Place samples in bags clearly marked with sample location, date and time of collection. 

Collect several samples of soil 
from different environments 
and take a look at what kinds 
of organisms are found in them, 
and learn about field work in the 
process. 

IN THE LAB

Soil Nutrients 
 Back in the lab, we can get more details about the soil. 

We can do ribbon tests for texture, and we can use rapid test 
kits designed to explore nutrient status. These are available 
mostly for nitrogen, phosphorus and potassium as they are key 
nutrients required for plant growth. While these are very low 
resolution, they allow students to think about nutrient status 
and how it might differ from soil to soil. This nutrient status 
also relates to the abundance and diversity of soil organisms 
in a particular location. Compare and contrast results between 
sample environments. 

Berlese funnel

Another option to examine larger soil organisms 
is a Berlese funnel. Place a funnel over a jar with a 
small amount of alcohol at the bottom. Place a wire 
mesh piece in the funnel, and add a clump of soil on 
top. Place a light source over it, and let the soil dry 
slowly. Any organisms in the soil will move towards 
the base of the funnel as the soil dries from top to 
bottom, and will eventually fall into the jar. 

Microscopic views

Take a small sample of soil and 
mix it with distilled water using a 
~1:9 ratio (9 parts water to 1 part 
soil). Shake the mixture gently for 
30 seconds. Let the soil sit so larger 
particles can settle. Using an eye 
dropper, take a small sample and place 
it on a microscope slide and place a 
slide cover over it. Look at the sample 
under a compound microscope and note 
the variety of organisms in the sample. 
What sizes are they? Do they all look 
the same? Do they move the same? 
Where are they on the slide, next to soil 
particles or organic matter? How many 
are there?
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Soils
Plant artwork by: Jeremy Maestas, Maja Smith, Sage Grouse Initiative.

Take Home:
The interaction between plants and soils is dynamic, they influence 
each other in a myriad of ways and contribute to each other’s health 
and endurance.

Learning objectives:

1) Students will be able to discuss how soils affect plant growth and survival.

2) Students will be able to discuss how plants affect soil properties.

How do plants adapt to different soils 
belowground?
Different plants have different types of root systems, 
from long, singular deep taproots, to hairy or fibrous 
mats near the surface. The types of roots depend on 
a number of factors, such as how long the plant lives, 
how big it gets and how much support it needs to 
remain upright, and where in the soil profile it gets 
its water and nutrients from. While many of these 
are a function of plant type, characteristics of the 
soil itself also influence how a plant's roots grow. For 
instance, if a soil is healthy, with good porosity and 
texture, roots can penetrate easily and grow where 
they need to. If a soil has too much clay or is too 
compact, roots cannot move through the soil and 
can become stunted. 

https://www.flickr.com/photos/73645804@
N00/5995961553

Plant drawings by: Jeremy Maestas, Maja Smith, Sage Grouse Initiative.

Plant drawings by: Jeremy Maestas, Maja Smith, Sage Grouse Initiative.
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Plants and Soils
Why are soils important to plants? 

Why do you think soils are important 
to plants? What soil properties 
might affect plant growth? How 
might they affect plant growth?

Plants are amazing in that they will grow in 
any kind of soil. However, not all soils are 
created equal! Characteristics like soil 
texture (grain sizes), structure (agrregate type), 
porosity (pore space) and pH, and the amount 
of nutrients and water available all determine 
the kinds of plants that can grow and how 
many there are in a specific area. 

For instance, only plants adapted to low water 
can survive in deserts. Cacti can store tons of 
water in their stems for a relatively long period 
of time, they have shallow roots to absorb 
water as soon as it falls, and unlike most plants 
they carry out photosynthesis at night when it 
is cooler so less water is lost in the process. 
While desert-adapted plants like these can 
survive the heat and dryness, they do not occur 
in as large of numbers as you see in wetter 
environments, such as rainforests. 

Have examples of various root structures     
   for the students to examine. Have 

the students brainstorm why they fit 
the plant type and environment.



photosynthesis products
(carbohydrates)

water and mineral
nutrients

https://commons.wikimedia.org/wiki/File:-
Mutualistic_mycorrhiza_en.svg

A symbiotic relationship

What is a symbiotic relationship? 
Can you give some examples? 

Even when soils are healthy, plants still 
struggle to obtain sufficient nutrients. Plants 
incorporate nutrients through absorption 
through their roots; since roots are immobile, 
nutrients need to be in the soil surrounding 
roots in order for plants to use them. However, 
soils are very unpredictable. Nutrients may 
exist in high amounts in one area (i.e., “hot 
spots”) but may be absent in others. In order 
to maximize their reach while limiting how 
much energy is expended (there are only so 
many roots a plant can make), many plants 
have formed a symbiotic relationship with fungi 
called mycorrhizae. 

Mycorrhizae colonize the roots of plants 
and relay nutrients through hyphae that can 
extend across very large areas. Because they are 
so thin they have greater surface area in which 
to absorb more nutrients. The hyphae can tap 
into high nutrient (and water) zones, collect 
nutrients and send them back to the plant roots. 
In return plants provide them with carbon. 

About 90% of all 
plants have mycorrhizae

How do plants affect soils?

Do you think plants can influence soils? Can they alter 
soil properties like porosity or structure? Do they 
contrbute nutrients to the soil? If so, how? 

We have seen how soils are important to plants, but can plants be 
just as important to soils? Hint: Yes! Plants contribute greatly to 
soil quality in a number of ways:

They help to increase soil 
aggregation, allowing for more stability 

and pore space.

They excrete nutrients from their roots 
that can be used by soil microorganisms.

They help to increase soil 
porosity, allowing better air, water and 

nutrient flow.

Dead plant material is returned to the soil 
as organic matter which is decomposed and used 

by microorganisms and other plants.

They prevent soil erosion 
in many ways!

Washington State University Extension: https://shorestewards.cw.wsu.edu/faq/using-plants-trees-
for-stability/

Have examples of plant roots colonized by 
mycrrhizae, with emphasis on how they attach to 
the roots and what the hyphae look like. Compare 

this to plants without these associations.
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Plants and Soils



HANDS-ON ACTIVITIES

HOW DOES IT GROW?

We are surrounded by plants yet often we do not get the chance to watch them germinate 
and grow. What are the essential requirements for this to happen? What do plants need 

to thrive and survive? Light? Water? Nutrients? Where do they get these from? 

Activity 1: Let’s watch seeds grow by planting them in a CD case. Open a clear 
CD case and remove the inner tray that holds the CD. Put a thin layer of wet 

potting soil at the bottom of the case, starting at the end opposite of the hinge and 
filling halfway. Place a bean in the middle of the soil with the concave side facing down. 
Water the bean using an eyedropper. Close the case and stand it upright, tape the 
sides and bottom, leaving only the top (with the hinge) open. Keep the case in a sunny 
spot, adding water each day through the slit in the top. Once it sprouts, map the 
growth of the bean with a different colored pen each day to see how it changes as it 
grows. (Maryland Science Center: https://www.mdsci.org/wp-content/uploads/2018/05/
CD-Greenhouse.pdf)

Activity 2: Let’s explore the effect of 
different soil textures on plant growth. Here 
we will use an egg carton. Cut the lid off the 
egg carton and use it as a tray beneath the 
base that holds the eggs. Poke holes in the 
bottom of each egg cup and fill each with a 
different mixture of soil textures. One can 
be potting soil, another 100% sand, another 
100% clay, or some other known mixture of 
grain sizes. If possible have multiples of each 
type represented so you have redundancy. 
Place seeds in at the appropriate depth and 
water the soil until it is moist but not soaked. 
Use the same seed type for all containers so 
differences in growth are due to soil type only. 
Put the container in a sunny spot and water 
daily. Observe daily and note 
which samples grow, and if there 
are any differences in appearance 
or growth rate between soil types. 
Hypothesize why this would be. 
(Get step-by-step instructions here: 
https://www.instructables.com/easy-
seed-starter./)
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Helpful Resources

Lesson: What is Soil?

Soil Science Society of America: K-12 Soil Science Teacher Resources: 
https://www.soils4teachers.org/

USDA Natural Resources Conservation Service: Soil Education: 
https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/edu/

For examples of soil profiles to print: 
Michigan State University Soil Profiles: https://project.geo.msu.edu/soilprofiles/

Soil profile card activity (cards also available on next page for printing):
USDA National Resources Conservation Service: 
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/?cid=nrcs142p2_054308

Fun resource full of information and activities for youth:
Food and Agriculture Organization of the United Nations: Soils Challenge Badge: 
https://www.fao.org/3/i3855e/i3855e.pdf

Simple video using an apple as the earth which puts the importance and finite nature of soils into 
perspective: https://www.youtube.com/watch?v=mA78nPn41F4

Soil Science Society of America: How much soil is there? Enhanced apple as the earth activity that can be 
modified for different age ranges:
https://www.soils.org/files/s4t/lessons/lesson-plan-how-much-soil-is-there.pdf

More advanced version of ‘apple as the earth’ concept: 
https://utah.agclassroom.org/matrix/lesson/551/

Short video explaining the different horizons using real examples:
Purdue Extension: Soil Basics - Soil Profiles: https://www.youtube.com/watch?v=xoTd7ctj-e0

Video briefly reviewing aspects of soil formation and soil properties:
Bozeman Science: Soil and Soil Dynamics: 
https://www.youtube.com/watch?v=mg7XSjcnZQM&t=459s

Video reviewing the 5 factors of soil formation: 
Jerry Delsol: https://www.youtube.com/watch?v=US9rSig0LHE

Video reviewing 4 processes that contribute to soil formation:
https://www.youtube.com/watch?v=3Dnf2e1i9Ag

Soil Science Society of America: Basic Soil Processes Lesson Plan
https://www.soils.org/files/sssa/iys/basic-soil-processes.pdf



44 /  Ge t t h e  D irt  on Soil Get the Dirt on Soil  /  45 

Lesson: Soil Texture

Soil Science Society of America: Soil Moisture activity: 
https://www.soils4teachers.org/files/s4t/soil-moisture-learning-activity-2015-16.pdf

Video explaining the Soil Texture Triangle:
Cindy Byron: https://www.youtube.com/watch?v=JQhEihSVX2A

More in-depth lessons and activities looking at soil texute and its role in how soils function:
Science Friday - Soil Engineering: The Relationship Between Soil Texture and Function
https://www.sciencefriday.com/educational-resources/soil-texture/

Simple video (no words) showing the different rates that water flows through and is retained in soils 
dominatd by different particle sizes:
Maria Rebelo, Soil Permeability: https://www.youtube.com/watch?v=7PISyM1Na6g

Another video that clearly explains how pore sizes in a soil affects the ability of water to move through it.  
Seth Horowitz, Permeability and Water Retention: 
https://www.youtube.com/watch?v=TfaLqSOsqLc

Video showing you how to perform the ribbon test: UC DAvis International Programs Office:
https://www.youtube.com/watch?v=GWZwbVJCNec

Lesson: What is Clay?

Idaho Museum of Natural History/Idaho State University: Video: What is Clay
ADD LINK INFO

UNC-TV Science: The Real Dirt About Clay: https://www.youtube.com/watch?v=6h12dvkruHQ

Tinker & Think: What is Clay? Science for Pottery: 
https://www.youtube.com/watch?v=fvJYpWFgVW0

Simple, fun art project using clay:
That Art Teacher: Textured Tiles Clay Lesson Plan & Video Tutorials:
https://thatartteacher.com/2019/11/09/how-to-make-textured-tiles-slab-clay-lesson-plan-art-teacher-diy/

Lesson: Soil Color

USDA Natural Resources Conservation Service: The Color of Soil
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/edu/?cid=nrcs142p2_054286

Gilson Company Inc, How to Identify the Color of Soil Using the Munsell Soil Color Book:
https://www.youtube.com/watch?v=6RSd2y7cDvs

State of Victoria (Agriculture Victoria), Practical Note: Soil Colour
https://vro.agriculture.vic.gov.au/dpi/vro/vrosite.nsf/pages/soilhealth_prac_soil_colour_pdf/$FILE/PracNo-
te_Colour.pdf
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USDA Natural Resources Conservation Service: Exploring Soil Colors
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/download?cid=nrcseprd1418242&ext=pdf

Missouri Center for Career Education, Soil Color:
https://www.missouricareereducation.org/doc/soilsci/SRLesson3.pdf

Lesson: Soils and Fossils

USGS: The National Geologic Map Database: https://ngmdb.usgs.gov/ngmdb/ngmdb_home.html

Idaho Geological Survey: https://www.idahogeology.org/

Paleontological Research Institution: Digital Encyclopedia of Ancient Life
https://www.digitalatlasofancientlife.org/learn/

Brief video reviewing the process of fossilization:
National Geographic, Fossils 101: https://www.youtube.com/watch?v=bRuSmxJo_iA

American Geosciences Institute: Fossils
https://www.americangeosciences.org/education/k5geosource/content/fossils

Lesson plans with activities: National Park Service, A Fossil’s Journey
https://www.nps.gov/teachers/classrooms/a-fossil-s-journey.htm

Idaho Public Television, PBS Learning Media. Search for ‘Fossils’ for a number of lesson plans, videos and 
activities: https://idahoptv.pbslearningmedia.org/search/?q=fossil

Video showing the recovery of a mammoth fossil at American Falls Reservoir in Idaho:
Bureau of Reclamation: Fossil Find at American Falls: 
https://www.youtube.com/watch?v=E5MhI68Zu7c

Hagerman Fossil Beds National Monument, Idaho: https://www.nps.gov/hafo/index.htm

Lesson: Life In Soils

Soil Science Society of America: The Berlese Funnel
https://www.soils4teachers.org/files/s4t/lessons/berlese-funnel.pdf

Kids Gardening.org: Soil is Alive!: https://kidsgardening.org/resources/lesson-plan-soil-is-alive/

Soil Science Society of America: Teacher’s Guide - Soil Biology
https://www.soils4teachers.org/lessons-and-activities/teachers-guide/soil-biology/

National Agriculture in the Classroom - Search for ‘Soils’ under Teacher Resources for a host of lesson plans, 
resources and activities for all age groups: https://agclassroom.org/matrix/

California Academy of Sciences - The Living Soil Beneath Our Feet:
https://www.calacademy.org/educators/the-living-soil-beneath-our-feet

USDA Natural Resources Conservation Service: Soil Biology
https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/soils/health/?cid=nrcs142p2_053860

Hour-long video on life in soils: Economics of Soil Health Systems - Living Soil Film
https://www.youtube.com/watch?v=ntJouJhLM48

More advanced lessons about soil properties and biology: UC Santa Cruz, Center for Agroecology: Teaching 
Organic Farming & Gardening: Resources for Instructors, Part 2: Applied Soil Sciences: https://
agroecology.ucsc.edu/about/publications/Teaching-Organic-Farming/part-2.html

Lesson: Soils and Plants

Curriculum aimed at 3rd graders, but adjustable for different age groups: 
Nova Scotia, Department of Education: Let’s explore plants and soils: a curriculum resource: https://www.
ednet.ns.ca/files/curriculum/LetsExplorePlantsandSoils.pdf

Soil Science Society America - Tea4Science, activity exploring organic matter decomposition: https://www.
soils4teachers.org/files/s4t/lessons/lesson-plan--tea4science.pdf

Iowa Agriculture Literacy Foundation, Biology of Soil - Lesson 5 - Plant and Soil Interactions: https://
www.iowaagliteracy.org/Article/Biology-of-Soil-Lesson-5-Plant-and-Soil-Interactions#:~:text=Soil%20
is%20a%20substrate%20for,their%20roots%2C%20and%20ample%20nutrients.

Lessons around soil properties and their influence on plants: 
North Carolina Extension Gardener Handbook - 1. Soils and Plant Nutrients: 
https://content.ces.ncsu.edu/extension-gardener-handbook/1-soils-and-plant-nutrients

Crash Course Kids: Great source for short videos on a variety of science topics geared towards 5th 
graders: https://www.youtube.com/c/crashcoursekids/videos

SciShow Kids: Great source for short videos on a variety of science topics geared towards 1st-3rd 
graders: https://www.youtube.com/c/scishowkids/videos

Learn Bright: Another great source for short videos on a variety of science topics geared towards K-6 
grade: https://www.youtube.com/c/LearnBright/videos
Lesson plans are also available here: https://learnbright.org/lessons/

Nature Lab, Educator Resources: Garden Lesson Plant - Soil: Leasson plan aimed at middle school students: 
https://www.nature.org/content/dam/tnc/nature/en/documents/nature-lab-lesson-plans/NLGardens-Soil.
pdf
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Relevant Idaho State Content Standards 
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