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Audience Group Size

Up to 40 when in
teams of 3-4

Big Idea

Good nutrient management
means keeping nutrients where
they can do their job—feeding
the crop instead of being lost to
the environment. The 4Rs help
farmers make those decisions
by matching the right source
and rate with the right time
and place.
The 4Rs help farmers keep
valuable nutrients working for
crops and out of water.
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60 Minutes 

Investigation Time
3-5 minutes

Reset Time

How can
Farmers

keep
nutrients

working for
crops & out

of the
water?

quick facts:4 R’s of Nutrient Management

Identify the 4Rs of nutrient management:
Right Source, Right Rate, Right Time and
Right Place.
Use field, crop, soil and weather evidence
to make nutrient-management decisions.
Explain how nutrient-management
choices can affect both crop production
and water quality.
Recognize why site-specific conditions
matter in Manitowoc County.

Investigating
Question

How can Farmers keep
nutrients working for crops

& out of the water?

4R Farm Challenge



For 10 Farm Manager Teams:
☐ 10 Farm Manager folders/clipboards
☐ 10 sets of four 4R Decision Cards
Right Source
Right Rate
Right Time
Right Place
☐ 10 Farm Manager Field Notebooks / decision sheets
☐ 10 pencils
☐ 5 sets of Farm Challenge packets, duplicated as needed
☐ Field maps/evidence cards for each challenge
☐ Soil-test cards
☐ Crop-history cards
☐ Weather cards
☐ Nutrient-source cards
☐ Manitowoc County karst/shallow-bedrock reference map
☐ Brooke QR/video, optional
☐ Educator answer/discussion guide

Equipment 
Checklist

Before participants arrive
1. Create Farm Teams
 Arrange participants in teams of 3–4.
2. Prepare five challenge stations
 Place one Farm Challenge and its Evidence Packet at each station.
3. Give each team a Farm Manager Kit
 Each team receives its four 4R cards, decision sheet and pencil.
4. Keep the evidence hidden initially
 Teams should encounter the farm problem first and ask:
“What do we need to know before we decide?”
Then they open the evidence.

Quick Setup

4Rs Farm Challenge

4Rs



4R FARM CHALLENGE
EDUCATOR REFERENCE

Use this page to guide discussion and support student learning.

Good farmers
use information
—not guesswork.

Let’s see what
the soil is telling

us!

THE 4RS OF NUTRIENT STEWARDSHIP

RIGHT
SOURCE

Match the nutrient source to crop
needs and field conditions. Sources
can include manure, commercial
fertilizer and other nutrient-
containing materials.

RIGHT
RATE

Apply what the crop needs while
accounting for nutrients already
available from soil, manure,
previous legume crops and other
sources.

RIGHT
TIME

Apply nutrients when crops can
use them and when weather
and field conditions reduce the
chance of loss.

RIGHT
PLACE

Put nutrients where crops can
access them while considering
waterways, wells, sensitive
groundwater areas, slope, soil and
other field features.

WHY MANITOWOC
COUNTY IS INTERESTING
Parts of Manitowoc County contain
shallow soils over fractured Silurian
bedrock and karst features. Sinkholes
and other direct conduits can create
pathways between the land surface
and groundwater.

Manitowoc County actually maintains
a Karst Inventory mapping
sinkholes, closed depressions,
surface bedrock and shallow-
bedrock soils.
Wisconsin has additional manure
application requirements in areas with
shallow Silurian bedrock because of
the risk of contaminants reaching
groundwater.

Manitowoc County's own
conservation priorities include
nutrient management plans,
buffers, grassed waterways,
manure storage, sinkhole mitigation
and depth-to-bedrock verification.

BROOKE’S SHORT VERSION
DISCUSSION TIPS
Look at all the evidence.
Don’t rely on just one piece of information.

Think about trade-offs.
The best decision balances crop needs,
profitability and environmental
protection.
There’s rarely one “right” answer.
Good farmers make the best decision
with the information they have.

Good decisions today protect our crops, our
water and our community for tomorrow.

MANITOWOC
COUNTY, WI



Opening 
Conversation
What does a crop need?
Ask:
“If you were growing 500 acres of corn, what would that crop need to grow?”
Let them name sunlight, water, nutrients, soil, etc.
Then:
“If nutrients help crops grow, why do we sometimes hear about nitrogen or phosphorus as water-
quality problems?”
Let that contradiction sit for a moment.
Then explain:
“Nutrients aren't automatically good or bad. The question is whether they're available where they're
useful—or whether they're leaving the field.”
Introduce the 4Rs.

Five stations × approximately 8 minutes.
At each station:
1. READ — What's happening on the farm?
2. INVESTIGATE — Examine the evidence.
3. DECIDE — Develop a nutrient-management recommendation.
4. IDENTIFY — Which R—or Rs—matter most?
5. DEFEND — What evidence supports your decision?
There should deliberately not always be one perfect answer.

While circulating, the host asks:
What evidence matters most here?
Is there information you wish you had?
Which R are you using?
Could more than one R matter?
What could happen to nutrients that aren't used by the crop?
Would your answer change under different weather conditions?
How does this field's location change your decision?

Hosting Guide

The 4Rs Challenge

During the Activity

Questions to Ask



Bring everyone back together.

Don't go through “correct answers” one by one.
Instead ask:

Did every decision have one obvious answer?

Then:
Which R came up most often?
Which scenario required more than one R?
What information changed your mind?
When did protecting water also protect the farm's nutrients or input
dollars?

And finally return to the investigating question:

How can farmers keep nutrients working for crops and out of water?
Let participants answer it.

Closing:
“You probably noticed something today: there wasn't one rule that solved
every problem. The crop changed. The soil changed. The weather changed.
The landscape changed. Good nutrient management means paying
attention to all of those clues—and using the 4Rs together.”

Hosting Guide Continued

The 4 R’s Challenge

























We’re All Downstream

Resest
Checklist

Trouble
Shooting

Between groups:
☐ Return each Scenario Card to its station
 ☐ Place each Evidence Card/Farm File face
down or closed
 ☐ Return 4R Decision Cards to each Farm
Manager Kit
 ☐ Collect Farm Manager Decision Sheets
 ☐ Replace pencils as needed
 ☐ Return the Manitowoc County karst
map/reference materials
 ☐ Check that all five station packets are
complete
 ☐ Wipe laminated materials if needed
 ☐ Reset tables/stations for the next team
 ☐ Note missing, damaged or confusing
materials for follow-up

These materials were developed with support from:

4 Rs Challenge

Problem Try This
Teams are looking for one
“correct” answer.

Participants immediately
choose an answer before
opening the evidence.

Teams aren't sure which R
applies.

Participants disagree.

Participants struggle with
the soil test.

Remind them: Your job is to
make the best decision you
can with the evidence you
have. Ask, “What evidence
supports your choice?”
Ask, “What would you want
to know before making that
decision on a real farm?”
Then have them open the
Farm File.

That's okay—more than one
R may matter. Ask them
which R is most important to
their decision and why.

Don't resolve it for them. Ask
each side to identify the
evidence supporting its
recommendation. A
defensible disagreement can
lead to great discussion.
Direct them to the
highlighted recommendation
and nutrient ratings. They
don't need to understand
every number on a soil test
to recognize what the
evidence is telling them.

This material is based upon work that is supported by the National Institute of Food and Agriculture,
U.S. Department of Agriculture, under agreement number 2023-38640-39573 through the North

Central Region SARE program under project number YENC24-222. USDA is an equal opportunity
employer and service provider. Any opinions, findings, conclusions, or recommendations expressed

in this publication are those of the author(s) and should not be construed to represent any official
USDA or U.S. Government determination or policy.
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