Where the
GRASS is
GREENER

INTENDED AUDIENCE:

6th-12th graders; whole
group demonstration with
small groups.

TIME: 45 minutes; plus
preparation.

GROUP SIZE: Up to 25 youth

EDUCATIONAL STANDARDS:

e NGSS MS-ESS2-4: Develop
a model to describe the
cycling of water through
earth’s systems driven by
energy from the sun and
the force of gravity.

e NGSS HS-LS2-7: Design,
evaluate, and refine a
solution for reducing the
impacts of human activities
on the environment and
biodiversity.

e NGSS HS-LS4-6: Create or
revise a simulation to test
a solution to mitigate the
adverse impacts of human
activity on biodiversity.*

MATERIALS:

Common to both options:

e Photos and diagrams for
tillage and groundcover
types, muddy streams, and
infiltration (for discussion)
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INTRODUCTION

Infiltration is the process of water filtering through the soil into ground water.
Runoff is water that moves over the ground and eventually ends up in surface
water such as rivers. When rain falls on freshly tilled fields with loose soil,
that soil can be washed away into rivers and streams. Plant residue left on the
surface or the use of cover crops holds soil in place and prevents it from being
washed away.

In this activity, youth will use a hands-on model to compare three field
conditions: conventional tillage leaving bare soil, reduced tillage with crop
residue, and cover crops. They will observe and measure how much runoff
and infiltration each system produces, then connect their findings to real
conservation practices farmers use to protect their fields and local waterways.

LEARNING OBJECTIVES

e Explain how soil erosion and runoff affect water quality and crop
production.

e Observe and analyze how conservation practices reduce erosion and
improve infiltration.

e Design and propose alternative solutions or modifications to improve

conservation practices.
PREPARATION

A. Print and Stage Visuals

e Print key photos and diagrams in advance: muddy stream, infiltration
diagram, and images for Conventional, ReducedTillage, and Perennial
Groundcover. Keep them visible for the introduction and discussion.

e Print data worksheet (1 per youth or group).
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e Paper
¢ Pencils

e Three 2-cup measuring
cups (to keep rainfall
volume consistent)

e |nfiltration, Runoff, and
Erosion Worksheet (printed;
1 per youth or group) and
answer sheet

Option 1: Tabletop Rain

Simulators

e 3 rain simulators (purchase
online or check out via
lowa 4-H)

e Two cuts of bare soil and
one cut of turf/grass (for
groundcover)

¢ Residue for one bare
pan (corn debris, straw,
leaves, or other dead plant
material)

Access Note: Tabletop rain
simulators can be checked
out from lowa 4-H by
contacting Maya Hayslett at
hayslett @iastate.edu.

Option 2: Baking-Pan

Demonstration

e Three same-size cake pans
(9-inch by 9-inch or 9-inch
by 13-inch), any material

e Soil to fill two pans, and
one turfgrass/lawn piece to
fill the third

e A 2-inch by 4-inch piece of
wood (or another item to
set the pans on at an angle)

e Sprinkle-type watering can

e Handfuls of straw, grass
clippings, leaves, or other
plant materials for residue
(cover about half the
surface)

e Newspapers or a plastic
pool to catch runoff

B. Option 1: Rain Simulators

e Prepare three trays or plots by taking a cut of ground with a metal
square, with two areas having bare soil and one area having live grass

(from a lawn).

e Sprinkle dead plant material (fallen leaves or grass clippings) so it
covers most, but not all, of one of the bare soil cuts.

* Prepare two cups of water in each measuring cup (equal inputs).

e Place collection containers (if included in your simulator kit) to capture

runoff and infiltration for each treatment.

C. Option 2: Baking Pan Demonstration

¢ Fill two cake pans with firmly packed soil from a garden or field; cover
about half of one pan’s surface with fallen leaves or grass clippings
(press gently so it stays put). The third pan is filled with a cut section of

turfgrass.

e Spread newspapers (or put pans in a plastic wading pool) to catch
runoff. Tilt the pans by resting one end on a 2-inch-by-4-inch piece of
wood; the downhill end should empty onto the newspaper.

e Pre-measure water for consistent rainfall; the base plan uses 4 cups in
the watering can per pan application (repeat for each pan).

Facilitator Tip:This option is best done outside but can also be done indoors in

a plastic wading pool.

KEY VOCABULARY

e Runoff: Water that flows over the land surface into streams and lakes

(instead of soaking in).

e Infiltration: The process of water soaking down into the soil.

e Erosion: Soil being worn away and moved by water or wind.

e Sediment: Loose soil and particles carried by water; it can make water

look muddy.

e Conventional tillage:Tilling the whole field; soil is loose and surface is

bare before planting.

e Reduced tillage: Some tillage is used, but crop residue (dead plant

material) is left on the surface.

e Perennial groundcover: A cover crop system with year-round
groundcover and planted crops in tilled strips. This cropping system has

many benefits, including reducing runoff.

e Residue (cover): Leaves, straw, stalks, or grass clippings on the soil
surface that protect soil from raindrops and runoff.

e Saturated: Soil is already full of water and cannot absorb more.
e Watershed:The land area that drains to the same body of water.

Facilitator Note: Teach/review the Key Vocabulary before the youth begin the
Do sections so they can recognize and name what they observe.
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RELATED CAREERS:

¢ Soil Conservationist: Works
with landowners to design
practices that reduce
erosion and protect water.

¢ Hydrologist: Studies
how water moves
through landscapes and
watersheds.

e Environmental Engineer:
Designs solutions (like
drainage systems or
treatment systems) to
reduce pollution from
runoff.

e Watershed Coordinator:
Leads community efforts to
improve local water quality
and manage stormwater.

¢ GIS/Remote Sensing
Analyst: Maps land cover
and models runoff or
erosion risk to guide
conservation.

DO: ACTIVITY DIRECTIONS AND DISCUSSION

Introduction (5-7 minutes)

Ask: “Have you ever seen a river or stream that looked muddy?” Show a
photo of the muddy stream and ask: “How did that mud get there?” Explain
that it washed into the stream from the surrounding areas during a rainstorm.
Erosion is the movement of soil from land, including crop fields, by wind and
water.

Ask: “Would you want to swim in a muddy stream? How do you think the
mud affects the organisms living in the stream?” Explain that too much
sediment, soil, and debris washed into the stream is pollution that blocks the
sun, buries organisms, and warms the water. All these can be detrimental to
organisms living in the stream.

Say: “Today, you will examine three different types of fields and determine
which one is most effective at reducing erosion.”

Briefly introduce infiltration as the process by which water filters down
through the soil into groundwater. (Show the infiltration diagram.) Note that
runoff is water that moves over the ground and eventually accumulates in
surface water, such as rivers and lakes. Runoff occurs on hard surfaces, such
as concrete, where water cannot seep down through the soil. Runoff also
occurs when the soil is saturated, meaning it is fully saturated with water, and
no more water can be absorbed into the soil.

Facilitator Tip: These words are also included in the key vocabulary. Refer back
to that list as needed, as participants observe and scientifically explain the
demonstration.

Meet the Field Systems and Predict (5-8 minutes)
Introduce and show photos of the three “fields:”
Perennial Groundcover:

Plants always cover the ground,
and crops are planted in strips in

Conventional (Bare Soil):
Soil is tilled to break it up
and incorporate remaining

Reduced Tillage:
The field is still tilled, but some
crop residue is left on the

crop residue. This technique surface. between. Grass covers the field
makes it easier to plant and and grows in the spring. Then the
gives the crops a head start in strips are tilled, and the crop is
germinating and growing. plant qin them.

Ask: “Which field will erode the most? Which will have the most infiltration?
Why?” Have participants jot a one-sentence prediction and the evidence they
expect to see. For example, darker runoff, or more or less water soaking in.



Activity: Simulate Rain and Observe Runoff and Infiltration (10-12 minutes)

Say: “These are our three fields. Each one demonstrates one of these three tillage systems. This one has bare
soil, similar to conventional tillage (point to that one). This one has dead plants on top, like the reduced tillage
(point to that one). This one features live grass growing in it like the perennial groundcover (point to that one).”

Option 1 Rain Simulators: Invite three volunteers to pour 2 cups of water (previously measured in measuring
cups) into each top basin at the same time to simulate a gentle, steady rain. Direct the group to watch what
moves, what stays, and how fast water exits each system.

Option 2 Baking Pans: Fill the watering can with 4 cups and apply it to the first pan, then repeat for the other
two pans. Encourage youth to observe water movement, soil loss, and the clarity of runoff as it hits the
newspaper or pool.

Prompt observations out loud: “What differences do you see in runoff color, amount of soil moving, or how
much water soaks in before it runs off?” Link their comments to key vocabulary terms.

Measure, Record, Explain (8-10 minutes)

If your setup allows measure infiltration and runoff volumes (collect trays and cylinders) for each system, and
record on a group chart or individual data sheets. If measuring isn’t feasible, have young people qualitatively
rank each system (1 being the most infiltration/least runoff, 3 being least infiltration/most runoff) and justify
their rankings from observations.

FacilitatorTip: Use the optional Infiltration, Runoff, and Erosion worksheet to summarize findings by system.

Ask: “Which treatment had the most erosion (visible sediment in runoff)? Which had the most infiltration? How
do you know” Encourage claims with evidence: color/clarity of runoff, speed of runoff, residue protection, and

root or grass coverage.
REFLECT

e Is it what you expected to happen? How did residue and perennial groundcover change what
happened to the water?

e Sense-making discussion:

e What are the benefits and challenges of each system if your goals are protecting water and growing
crops?

e Connect to the phenomenon: Why do streams turn brown after storms near bare fields? How could

increased infiltration change that outcome?
APPLY

Invite participants to choose one system they would recommend in a local setting (school garden, park edge,
field border, or other) and write a short justification that includes two potential tradeoffs (like cost, time,
equipment, or a learning curve). Then list additional ways to reduce erosion or improve infiltration using other
systems or technologies (like cover crops, contour strips, buffers, mulching, or slower application of irrigation
or rainfall in models). Share the Perennial Groundcover Handout to explore additional benefits of using
perennial groundcover and keeping soil covered.



OPTIONAL EXTENSION ACTIVITY

A fun way to help youth remember what they have learned about cover crops is to have them create
their own cover crop monster, which will help them see how quickly grasses germinate and provide
groundcover. They can take this home and watch the grass grow.

e 4H 3605 Cover Crop Monsters -- On the Go Lesson: https://store.extension.iastate.edu/product/15853

ASSESSMENT

You may have students write down their answers to the questions at the end of the Infiltration, Runoff,
and Erosion Worksheet, and turn them in for assessment. You might also ask youth to conduct additional
research on these systems and write a position statement that convinces growers to adopt one of the
cropping systems, such as conventional tillage, reduced tillage, or perennial groundcover.

Written by Maya Hayslett, 4-H crop science education specialist. Edited by Sydney Peterson, 4-H communications specialist.
Designed by Rao Ibtisam Najam, 4-H editorial design assistant.

This publication is made possible by the RegenPGC project. RegenPGC is supported by Agriculture and Food Research Initiative
Competitive Grant No. 2021-68012-35923 from the USDA National Institute of Food and Agriculture.

This institution is an equal opportunity provider. For the full non-discrimination statement or accommodation inquiries, go to www.
extension.iastate.edu/legal.
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Infiltration, Runoff, and Erosion Worksheet

Measure each system’s water infiltration and water levels and record the measurements.

ConventionalTillage Reduced Tillage Groundcover

Infiltration

Runoff

Which one had the most erosion? How do you know? Why?

Which system had the most infiltration? How do you know? Why?

Based on what you have learned, choose one of these systems that you would prefer to use. Explain why you
chose that option and provide two possible issues or disadvantages with the option you chose.

What else might be done to reduce soil erosion? Write down some ideas for ways to improve these systems or
ideas for other systems or technologies that could be used.



Photo of a field with reduced tillage.
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