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Accumulation

Condensation

Evaporation

Precipitation

Subsurface or Groundwater Flow

Surface Runoff

Transpiration

Earth’s water is always in 
movement, and the water cycle, 
also known as the hydrologic 
cycle, describes the continuous 
movement of water on, above, 
and below the surface of the 
Earth. Since the water cycle is truly 
a cycle, there is no beginning or 
end.

Although the balance of water on 
Earth remains fairly constant over 
time, individual water molecules 
can come and go in a hurry. 
The water in the apple you ate 
yesterday may have fallen as rain 
halfway around the world last 
year or could have been used 
100 million years ago by Mama 
Dinosaur to give her baby a bath.

Idea: Ask students to describe 
other cycles they know.

Idea: Discuss other materials 
that are in liquid, vapor and solid 
states.

Idea: Have students identify 
water sources around your area. 
Discuss where the school’s water 
comes from and how it’s treated. 
Do they get their home water from 
a city system, rural water district, 
well or other source?

Idea: Have students record 
and graph precipitation or chart 
monthly or annual rainfall of the 
past.

Career Corner
Idea: Visit a water treatment 
facility or a conservation site to 
learn about the jobs of the people.

Idea: Have students list and 
possibly research other careers 
that involve soil and water.

Idea: Ask someone from the local 
Natural Resources Conservation 
Service or Soil Conservation District 
to visit the class and talk about 
their career.
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Soil and Water Math
 1. 40 gallons X 7 days = 280 gallons per week,
  40 galloons X 365 days = 14,600 gallons per year

 2. 45 gallons X 7 days = 315 gallons per week

 3. 500 X .5 = 250 years

 4. 3/3 — 2/3 = 1/3

 5. 30 gallons/load X 8 loads  = 240 gallons

 6. 30 X .5 = 15 gallons

 7. 2 pints = 1 quart so 2 pints — 1 pint = 1 pint saved
  1 pint/brushing X 2 brushings/day = 2 pints saved/day
  2 pints saved/day X 7 days/week = 14 pints saved/week
  14 pints saved/week     2 pints/quart = 7 quarts saved/week

8. 4 people X 6 flushings X 1.6 gallons = 38.4 gallons
  7 — 1.6 = 5.4 gallons

Sizing Up Soil
Idea: Bring in a basketball, 
baseball and marble to 
demonstrate the comparative 
size differences between sand, 
silt and clay. Show the students 
samples of sand, silt and clay, 
and mixtures of the three particles. 
Use different sizes of rocks to fill a 
clear container to demonstrate the 
air spaces between soil particles.

Idea: Have students compare 
North Dakota’s soil types to those 
around the country. What other 
soils can be found? What makes 
the soil in North Dakota different 
than other places?

Idea: Use the Soils: Tools 
for Educators materials from 
the USDA Natural Resources 
Conservation Service. See 
http://soils.usda.gov/education/
resources/k_12/tools.html .

Idea: Have students make an 
edible soil that uses candy-coated 
chocolate, chocolate pudding, 
gummy worms, sprinkles, crushed 
chocolate cookies and colored 
coconut to represent a soil profile. 
Find instructions and explanation 
from the Conservation Technology 
Information Center at http://www.
ctic.purdue.edu/CTIC/CTIC.html .

Idea: Have students collect 
various soil samples. How are  
they similar? Different?

Idea: Make soil crayons, a 
mixture of soil and wax that 
provide a natural look to artwork. 
Instructions for this activity and 
other lesson plans from the USDA 
Natural Resources Conservation 
Service at http://soils.usda.
gov/education/resources/k_12/
lessons/ .

Plants Need Soil
Idea: Grow soybeans in milk 
cartons with soil, sand only, water 
only and other media. Which 
grows the best? Why?

Idea: Demonstrate A Slice of 
Soil. Use this explanation to 
cut an apple to demonstrate 
the importance of conserving 
the Earth’s soil. Develop math 
problems to illustrate the results.

• If the apple represents the 
Earth and you cut the apple into 
quarters, oceans make up 3/4 
of the Earth.

• The remaining quarter of the 
Earth represents the Earth’s land 
mass.

• One-eighth of the land 
represents unfarmable land, 
such as deserts, swamps, 
the Antarctic and arctic, and 
mountains.

• The remaining eighth 
represents where the people 
live.

• If you slice this 1/8 piece into 
four pieces, three of these are 
the areas with cities or areas 
where soils are not adequate 
for growing food, or the climate 
is too dry or too wet.

• Peel the last piece (3 percent of 
the earth). This represents the 
soil we have to grow our food! 
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The Dirty ‘30s to Today
Erosion is an easy idea to understand. If 
you see a rock, pull it out of a mountain. 
Then throw it down on the ground. You 
are now a part of the erosion of that 
mountain. You have taken a big object 
(a mountain) and started to make little 
objects out of it (a rock). When that rock 
hit the ground, it could have cracked 
and made some tiny pieces of rock 
(sand). Erosion is just that easy. When 
it rains, the same process happens. 
Rocks are washed down a mountain or 
down a stream. Soils are washed away. 
The ocean beats against a cliff and 
breaks it apart. They are all examples of 
denudation.

Soil Layers
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Dust Bowl
The drought’s direct effect is most often remembered 
as agricultural. Many crops were damaged by 
deficient rainfall, high temperatures, and high winds, 
as well as insect infestations and dust storms. The 
resulting agricultural depression contributed to the 
Great Depression’s bank closures, business losses, 
increased unemployment, and other physical and 
emotional hardships. Although records focus on 
other problems, the lack of precipitation also affected 
wildlife and plant life, and created household water 
shortages.

Idea: Learn more about Dust Bowl Days on the 
National Endowment for the Humanities EdSiteMent 
Web site at http://edsitement.neh.gov/view_lesson_
plan.asp?id=300#LESSON3 .

Idea: Ask a grandparent or older person what life 
was like during the Dust Bowl. 

Answers

A. Reduced tillage farming - any farming method 
that keeps tillage operations to a minimum and 
leaves at least 30% of the soil surface covered 
with plant residue after planting to reduce soil 
erosion by water or wind. Conservation tillage 
also reduces energy use and conserves soil 
moisture while still maintaining crop yield and 
crop quality. Other benefits include improved 
wildlife habitat, reduced labor costs and time 
savings.

B. Windbreak or shelterbelt - a long row of trees 
that protects a farmer’s homestead as well as his 
family and also used to reduce wind erosion in 
farm fields.

C. Living snow fences - designed plantings of 
trees, shrubs, crops and/or native grasses 
located along roads or around communities and 
farmsteads that trap snow as it blows across 
fields, piling it up before it reaches a road, 
waterway, farmstead or community, to reduce 
wind erosion and contain moisture.

D. Vegetative wind barriers – strips of grass or flax 
planted to hold soil in the ground.
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Water Erosion
Water washes away topsoil when it’s not managed 
properly.

Idea: Fill a long tub or child’s swimming pool 
partially with soil, and prop one end up so the soil is 
at an angle. Use a watering can to demonstrate how 
the uncovered soil erodes under a light rain. Pour 
a bucket of water at the top to demonstrate how 
the soil erodes with a heavy downpour. Have the 
students build soil conservation strategies in the soil: 
plant grass, build terraces, put in dams, etc., then 
see how the light and heavy “rains” affect the soil.

Answers

A. Dam - earthen or concrete structure to stop 
water flow to trap sediment, stabilize drainage 
ways and reduce erosion, store excess water 
temporarily to reduce flood damage, or store 
water for livestock, irrigation, household or 
municipal use.

B. Contour Farming – planting alternating strips 
of crops across the slope of the land. The strips 
usually alternate between a row crop like corn 
with a solid seeded crop like wheat, barley or 
alfalfa.

C. Grassed Waterway – seeding grass in areas of a 
farm field that is prone to heavy water erosion or 
gullying.

D. Terraces - a series of step-like contours in fields. 
Each “step” slows the flow of water runoff, slowing 
the erosion process.

Idea: Have students create a time line and label the 
following significant events and other events that 
were happening in the U.S. and the world at that 
time.

Early 1920s – Farmers saw several opportunities 
for increasing their production. New technology and 
crop varieties were reducing the time and costs-per-
acre of farming, which provided a great incentive for 
agricultural expansion.

Late 1920s – Agriculture, like nearly all industries, 
was adversely affected by the Great Depression.

1931 – A record wheat crop sent crop prices even 
lower.

1937 – A bulletin by the Works Progress 
Administration reported that 21% of all rural families 
in the Great Plains were receiving federal emergency 
relief.

1941 – Most areas of the country were receiving 
near-normal rainfalls.

1975 – Proactive measures continued in the years 
following the drought: conservation practices and 
irrigation increased, farm sizes grew larger, crop 
diversity increased, federal crop insurance was 
established, and economies were diversified.
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North Dakota Agriculture 
in the Classroom Activities

This issue of the North Dakota Ag 
Mag focuses on water and soil 
conservation in North Dakota. 
The information and activities 
are geared primarily toward 
the state’s third, fourth and fifth 
graders.

The Ag Mag is distributed three 
times per year. Subscriptions 
are free, but if you’re not on 
the mailing list or if you know 
someone else, who wants to be 
added, contact the North Dakota 
Department of Agriculture at 1-
800-242-7535 or ndda@state.
nd.us.

The magazine is also on the 
Web at www.ag.ndsu.nodak.
edu/aginfo/agmag/agmag.
htm or through the North Dakota 
Agriculture in the Classroom Web 
site at www.ndaginclassroom.org.

This magazine is one of the N.D. 
Agriculture in the Classroom 
Council activities that helps you 
and other K-12 teachers integrate 
information and activities about 
North Dakota agriculture across 
your curriculum in science, math, 
language arts, social studies and 
other classes. It’s a supplemental 
resource rather than a separate 
program.

The Council’s mission is to 
cultivate an understanding of the 
interrelationship of agriculture, 
the environment and people by 
integrating agriculture into K-12 
education.

The N.D. Agriculture in the 
Classroom Council is coordinated 
through the N.D. Department of 
Agriculture. For more information, 
contact:

Jeff Weispfenning, 
Joanne Beckman or 
Ken Junkert
1-800-242-7535
ndda@state.nd.us

Another Council teacher resource 
is Project Food, Land & 
People (FLP). Using the national 
FLP curriculum, N.D. Ag in the 
Classroom provides graduate-
level credit workshops for teachers 
to instruct them in integrating 
objective, hands-on lessons that 
promote the development of 
critical thinking skills so students 
can better understand the 
interrelationships among the 
environment, agriculture and 
people of the world. Teachers are 
encouraged to adapt their lessons 
to include North Dakota products 
and resources.

Project Food, Land & People 
lessons include:

 • Amazing Grazing
 • Cows or Condos?
 • By the Way
 • Seed Surprises
 • School ground Caretakers
 • Could It Be Something 

They Ate?
 • What Piece of the Pie?
 • Piecing Together 

Population Patterns
 • and many more.

For information about Project 
Food, Land & People classes, 
contact:

Gail Scherweit, 
N.D. Farm Bureau Foundation
701 298-2219
gails@ndfb.com

Since teachers must relate work 
to education standards, the 
Council is working with North 
Dakota State University to identify 
which Project Food, Land & People 
lessons meet North Dakota’s 
academic standards for grades 
K-8. Also, the North Dakota 
Agriculture in the Classroom Web 
site at www.ndaginclassroom.
org includes links to educational 
materials, statistics, resources, 
programs and more information 
that provide students with 
information about agriculture.

For more information on these 
and other projects, contact:

Ken Junkert, 
N.D. Department of Agriculture
701 328-4764
kjunkert@state.nd.us

The Ag in the Classroom Council, 
working with the N.D. FFA 
Foundation, offers mini grants 
of up to $500 for use in programs 
that promote agricultural literacy. 
These mini grants will fund 
hands-on activities that develop 
and enrich understanding of 
agriculture and ag-related 
industries and the important role 
they play in North Dakota and 
society. Educators can let their 
imaginations be their guides 
as they design exciting projects 
to enhance ag education in or 
outside the classroom.

For information about mini grants, 
contact:

Beth Bakke Stenehjem, 
N.D. FFA Foundation
701 224-8390
bethbakke@gcentral.com
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Each issue of the Ag Mag focuses on an agricultural commodity or topic 
and includes fun activities, bold graphics, interesting information and 
challenging problems. Feedback and suggestions for future Ag Mag 
issues can be sent to:

Becky Koch, NDSU Agriculture Communication
701 231-7875
Becky.Koch@ndsu.edu

North Dakota Agriculture in the Classroom Council

Roger Johnson – N.D. Agriculture Commissioner
Wayne Sanstead – N.D. Superintendent of Public Instruction
Doug Vannurden – N.D. Dept. of Career and Technical Education
Judge Barth – Dakota Pride Cooperative, Jamestown
Kim Alberty – Agassiz Seed and Supply, West Fargo
Ted Johnson – Kindred High School, Kindred
Mary Lou Klemisch – Prairie View Elementary School, New Salem
Ginger Deitz – Bennett Elementary School, Fargo
Steven Edwardson – North Dakota Barley Council
Shannon Berndt – North Dakota Dry Pea and Lentil Association
Gary Hoffman – North Dakota Dairy Coalition
Aggie Jennings – North Dakota Farmers Union, Washburn
Jill Vigesaa – Project Food, Land & People
Brooke Jameson – N.D. FFA President
Kathy Holle – North Dakota Youth Correctional Center
Ward Eichhorst – North Dakota Farm Bureau, Coleharbor

N.D. Department of Agriculture Staff Assisting the 
Ag in the Classroom Council

Jeff Weispfenning, Joanne Beckman and Ken Junkert
N.D. Department of Agriculture
600 Boulevard Avenue, Dept. 602
Bismarck, ND  58505-0020
701 328-4758 or 1-800-242-7535
Fax: 701 328-1870/4567
ndda@state.nd.us
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