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The entire earth—every ecosystem, every living plant and animal—depends upon soil.  
It is a complex mixture of minerals, air, water, and organic matter (living organisms and 
decaying remains of once-living plants and animals).

Farmers know that on average it takes 500 years to create an inch of topsoil, so they 
understand the importance of taking good care of the soil. After all, every day is Earth 
Day for agriculture!
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A VERY “FRUITFUL” STATE
WASHINGTON IS A TOP PRODUCER OF APPLES, PEARS,

SWEET CHERRIES, RED RASPBERRIES AND CONCORD GRAPES.

Agriculture
Feeds the World

 If you ate food today, you should 
thank a farmer!  Producing food to 
feed 8.1 billion people is no small task!  
Farmers understand that we need to 
use resources to produce food today 
without using up those resources.  
We will need those same resources 
to produce food in the future.  While 
countries around the world will take 
one day, April 22, to celebrate and 
appreciate our environment, every-
day is Earth Day for farmers.
 This issue of Ag@School touches on 
two of the most important resources, 
soil and water.  Every ecosystem on 
earth relies on soil.  It is a complex 
layer teeming with life. Soil is where 
the atmosphere, water, sunlight, and 
the earth’s crust mix and interact.  Al-
most all the biological activity in the 
soil takes place in the top one or two 
inches (called the topsoil).  Water is 
essential for all life.  To produce food 
for you to eat, farmers need water, 
either rain or water stored for irriga-
tion.
 Farmers are able to grow more 
food on each acre by using science 
and technology.  They choose im-
proved seeds and plants and often 
test the soil before planting to deter-
mine the composition, pH (acidity or 
alkalinity), and balance of nutrients 
present.  Results are used to deter-
mine the proper type and amount of 
fertilizer to apply for the specifi c crop 
they are planting.  Farmers also man-
age pests and use better equipment 
and techniques to increase produc-
tion.
 Farmers know and appreciate their 
land and the advancements in sci-
ence and technology which have al-
lowed farmers to be more effi cient at 
using critical resources. 

“Treat the earth well; we do not 
inherit the Earth from our Ancestors, 
we borrow it from our Children.”
- Ancient Indian Proverb

T F A B N P  

S F G

Washington produces 69% of all US
apples, but accounts for 90% of all 
apples exported to other nations.  Our 
slogan “� e Best Apples on Earth” 
certainly describes Washington apples 
that are shipped to over 60 countries 
around the world. Washington pro-
duces nearly 45% of the pears grown 
in the US.  � anks to advancements in 
Controlled Atmosphere (CA) storage 
technology, fresh apples and pears 
are available to consumers nearly 
year-round.  � e three main tree fruit 
regions are the Wenatchee Valley, Co-
lumbia Basin and Yakima Valley.  � ese 
areas are ideal because of the mild 
climate, dry growing season, good 
soils, and plentiful irrigation water 
from nearby rivers.

1. Because we produce over half of the 
U.S. crop of this fruit and ship them 
world wide, Washington is know as the 
______________ Capital of the World.

Because we produce over half of the 
U.S. crop of this fruit and ship them 

Because we produce over half of the 

Berries are grown in many areas of 
our state but the major production 
area is the Puget Sound lowlands.  � e 
soil and climate there are great for 
blueberries, strawberries, raspberries 
and blackberries.  Most cranberries 
are grown in the Willapa Hills region.  
60% of America’s red raspberries used 
in processing (quick frozen berries, 
concentrates, purees and other prod-
ucts) are grown in Washington, most of 
those in Whatcom County

3. If WA harvests 9,600 acres of red 
raspberries and the yield is 8,070 
pounds per acre, the total harvest will 
be ________________
pounds.

How many tons?  _________________

If WA harvests 9,600 acres of red 
raspberries and the yield is 8,070 
pounds per acre, the total harvest will 

If WA harvests 9,600 acres of red If WA harvests 9,600 acres of red 

No, they don’t grow out of rocks!  
Stone fruits have a large, hard seed 
called a pit.  Cherries, apricots, peach-
es, nectarines, plums and prunes are 
all stone fruits produced in our state.  
Weather is very important to a stone 
fruit grower.  Rain and hail can damage 
the tender fruit and destroy an entire 
crop in the blink of an eye.

Even gentle rain on cherries is bad.  
A water drop collects in the dimple 
where the stem is a� ached and causes 
the cherry’s skin to split open.  � is 
ruins the fruit.  If it rains a grower 
might pay a helicopter to hover over 
his trees to blow the water o�  and dry 
the fruit quickly.

2. Comparing weather across the 
state, why would most stone fruit 
be grown in Eastern Washington?  
________________________
________________________________
_______________________________

Comparing weather across the Comparing weather across the 
state, why would most stone fruit 

Comparing weather across the 
state, why would most stone fruit 

Comparing weather across the Comparing weather across the 

his trees to blow the water o�  and dry 
the fruit quickly.the fruit quickly.

� e grape industry 
has grown to become 
Washington’s 9th most 
valuable crop.  We 
lead the nation in 
production of Concord grapes (used 
for juices and jams) at 42%.  We also 
produce 25% of the nation’s Niagra 
grapes and are second nationally in 
the production of wine grapes.  

Nearly all our grapes are raised east of 
the Cascades.

4. Which is your favorite – grape 
juice, grape jelly, or fresh grapes? 
__________________

Which one is be� er nutritionally? 
___________________________

Which is your favorite – grape 

Nearly all our grapes are raised east of 

Washington produces 69% of all US
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COLUMBIA SNAKE RIVER SYSTEM FACTS 

PACIFIC NORTHWEST WATERWAYS ASSOCIATION WWW.PNWA.NET | (360) 251-0610 

Columbia Snake River System is a 465-mile federal waterway providing access to international markets.  

Deep Draft Channel Facts: 
 105 miles, 43 feet deep, from Astoria to  
 Portland/Vancouver 
 In 2023, 51.1+ million metric tons foreign and domestic 

water borne trade 
 In 2023, 38.6+ million metric tons of international trade 
 In 2023, $25.3+ billion in cargo value 
 At least 40,000 local jobs are dependent on this trade 

Inland Navigation Facts: 
 360 miles, 14 feet deep, from Portland/Vancouver to 

Lewiston, Idaho 
 Important gateway for U.S. wheat and forest products 
 In 2023, 4.6+ million metric tons of commercial cargo  
 In 2024, 21,100+ cruise passengers with $21+ million in 

direct economic benefits to the region 

               
 

River Transportation Efficiency 
Barging is widely recognized as the safest, 
most fuel-efficient, and environmentally 
responsible mode of freight transportation in 
the United States. The tugboat, towboat, 
and barge industry maximizes high-
efficiency freight movement, leveraging 
natural advantages like exceptional fuel 
economy and the lowest emissions per ton-
mile of any mode of transportation. 

PNWA and its members are committed to 
strengthening this vital “inland marine 
highway,” which provides the most cost-
effective transportation, helps control 
freight rates, and reduces congestion on 
roads and railways. Without inland 
waterway transportation, the U.S. would 
face significantly increased truck and rail 
traffic, higher transportation costs, and 
greater air pollution. 

Barging also results in far fewer spills, more than twice as safe as trucking 
and nearly three times safer than rail. For communities, the economy, and 
the environment, inland barge transportation remains the most sustainable 
and reliable choice for moving cargo across the nation. 

Barges move one ton of cargo      
675 miles on a single gallon of fuel!      
• A rail car is 30% less efficient   
• A truck is 78% less efficient  

2023 U.S. WHEAT EXPORTS RIVER SYSTEM HIGHLIGHTS 
#1  U.S. WHEAT EXPORTS 
#2  U.S. CORN AND SOY EXPORTS 
#1  WEST COAST WOOD EXPORTS 
#2  WEST COAST MINERAL EXPORTS 
#3  WEST COAST AUTO EXPORTS 



CAN YOU DIG IT?
 Let’s talk about dirt, soil actually.  There are three basic particle 
sizes called sand, silt, and clay.  The difference in size between the 
three would be like comparing a basketball (sand), a golf ball (silt), 
and the tip of a ballpoint pen (clay).  Soils from different locations vary 
in their amounts of each of the three particles.  The amount of each 
type of particle is important because that determines the capacity of 
the soil to hold water and air.  In the Columbia Basin soil can be very 
sandy whereas near Mica, WA the soil is nearly all clay, in fact there is 
a business there that uses the soil to make bricks.

Ideally soil is:

 45% particles (sand, silt, and clay)
 5% organic matter (dead plants and animals)
 50% empty space (pores) fi lled with
   air and water

Organic matter is usually near the surface and enriches 
the topsoil which is where we plant seeds. which is where we plant seeds.

SOIL CONSERVATION
 With help from science, farmers have developed con-
servation practices that reduce soil loss.  The 
movement of soil from one place to another by wind
or water is called erosion.  It can occur anywhere but 
is usually worse in places that are steep or where there  
are no plant roots to hold soil in place.  Stopping erosion 
is important because it can take hundreds of years for 
nature to replace just one inch of good topsoil.
 These practices include planting windbreaks, farming 
with the contour of the land and planting strips of crops 
across hillsides (both slow down the gravity fl ow of

water).  Another is reduced tillage.  When land is tilled 
(plowed or cultivated), soil particles are exposed to wind 
and water erosion.  The more times a farmer disturbs 
the soil, the fi ner the particles become and the worse 
the erosion potential.  To stop erosion many farmers 
now use equipment and methods that use less tillage.  
Following harvest, crop residue is left in the fi eld and
often the fi eld is not disturbed until time to plant the 
next crop.  The roots hold the soil in place.  Less tilling 
means fewer tractor trips across the fi eld and less air 
pollution from dust and burning fuel and less fuel used.
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What is a Watershed?
 A watershed is the land area that 
delivers run-off water to the area’s 
lowest point – a stream, river or lake.  
Small watersheds fl ow into bigger 
ones until they eventurally reach the 
ocean.  This water travels across and 
under fi elds, forests, cities, streets and 
lawns.
 We all live in a watershed and ever-
thing we do in our watershed affects 
its water.  Run-off from streets, yards, 
farms and forests eventually ends up 
in our water.
•  Washington has 62 main watersheds  
Which one do you live in?
                                               

Hint: to fi nd the answer
checkout this website:

 https://ecology.wa.gov/Water-Shore-
lines/Water-supply/Water-availability/

In-your-watershed
•  What can you do to stop polllution 
in your watershed?
1.                                             
2.                                             

Stewards of the Forest
 Foresters are farmers too and good stewardship is important 
in forestry.  This is especially true in our state.  Half of Washington 
is cover by forests.  We have 21.3 million acres of forest!
Trees mature like any other crop – it just takes decades to reach 
maturity, not days.  Part of managing a forest is keeping the tree 
stand healthy by removing mature trees.  Older trees can be more 
sensitive to insect damage, disease, and decay.
 Keeping forests healthy today means we will have trees to har-
vest in the years ahead.  Responsible forest management includes 
removing dead and decaying wood that could fuel a forest fi re.  
Foresters also practice modern conservation logging.  This leaves 
many trees uncut to provide habitat for wildlife and reduces soil 
erosion into streams.  Trees are planted to replace those removed 
by logging.

Farmers Care for Livestock Too
 Farmers are very concerned about the
welfare of the animals they raise.  Animals that are 
healthy, comfortable, and well fed will grow fast 
and produce more meat, milk, and eggs.  Farm-
ers protect animals from predators, give them
vaccinations for their health, and feed them
nutritious feed.  In fact, farm animals may indeed eat 
better than you, because they are not allowed to eat 
“junk” food.
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Fun Fact
Farmers and ranchers provide 

habitat for 75% of  Americas wild-
life.  Why do you suppose wildlife
prefers to live on farms and 
ranches?  Hint: Think of the four 
needs for habitat.

 Habitat needs are food, water, 
shelter and space.  Farms usu-

ally have food (crops) and water.  
While forests may provide shelter, 
they may not provide food.  An 
improtant part of shelter could be 
“edge”.  This is a term describing 
the border between two areas, it 
could be between the woods and 
a cropped fi eld or perhaps be the 
fence row between fi elds.



Thanks to seeds, all human, plant and animal life 
on earth survives.  Without seeds, we would die.  
The life cycle of most plants begins with seeds.  
Seeds vary in size from nearly microscopic or-
chid seed to the gigantic seed of the coco de mer 
which could weigh over 38 pounds.   A seed coat 
layer protects the tiny baby plant (embryo) inside.  
Most seeds also contain a supply of stored food 
(starch, oil, protein) to start the embryo on its way.  

Seeds sprout, 
or germinate, 
when there 
is a certain 
amount of 
warmth and 
moisture.  

Most seeds need a period of rest or dormancy be-
fore they start to grow.  When germination occurs, 
the seed coat splits, a rootlet starts downward, and 
a sprout bearing seed leaves called cotyledons, 
makes its way to the soil surface.
Grasses (including corn, wheat, 
and other grains) have only 
one cotyledon and are called 
“monocots”.  Other plants 
including many vegetables have 
two cotyledons and are called 
“dicots”.
As living things, seeds are perishable, particularly 
if not kept cool and dry.  The ability to germinate 
varies between plants from a year to the extreme 
example of wheat seed found in Egyptian tombs 
that still sprouted after thousands of years.  
Plants are also classifi ed by the length of their life 
cycle.  Annual plants complete their life cycle 
within a year, while perennial plants live for over 
two years. A third classifi cation, biennial plants, 

refers to plants with a 
two-year life cycle.  Car-
rots are biennials.  We 
can choose to harvest 
carrots as a root veg-
etable in the fi rst year.  
Carrots for seed are not 

harvested for their roots.  Harvest occurs after the 
leafy carrot top sets seed in the second year, com-
pleting the life cycle.
Development of cultures traced to seeds
Early people were hunter/gath-
erers.  They moved from place 
to place gathering seeds to eat.  
When groups of people wanted 
to stay in the same place, they 
planted seeds to produce crops 
that they could harvest.
Native Americans gathered corn, squash, pump-
kin, and sunfl ower seeds and safely stored some 
to eat, and some to save for planting the next year.  
Settlers coming to the United States brought seeds 
with them.  They guarded and protected the seeds 
on ocean journeys, wagon trains and travel on 
foot.  Their seeds were treasures that could make 
the difference between life or starvation in the 
new land.
Today, most of the world’s food supply depends 
on seeds that farmers plant, especially cereals, 
legumes (peas and beans), and nuts.  
One grain of wheat can produce a plant that will 
produce 100-200 more seeds.
Seeds are also used to feed livestock.  
Some seeds are used to make most 
cooking oils as well as spices that 
fl avor our foods.
How many seeds can you fi nd in your kitchen?  
How about at the store?  Make a list to see how 
many you can identify.
Banking on Seeds
People put money in a bank for safekeeping.  Did 
you know the US government does the same thing 
with seeds?  The National Laboratory for Genetic 
Resource Preservation in Fort Collins, CO holds 
more than 470,000 samples of seeds from around 
the world.  Right here in our state in Pullman, 
seeds are also stored, 
grown out and distrib-
uted for 18 genebanks 
spread across the US! 
If natural disasters or 
plant diseases destroy 
large numbers of our seeds, we could turn to the 
seed bank for replacements.

harvested for their roots.  Harvest occurs after the 
leafy carrot top sets seed in the second year, com-
pleting the life cycle.
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As living things, seeds are perishable, particularly 

produce 100-200 more seeds.
Seeds are also used to feed livestock.  
Some seeds are used to make most 
cooking oils as well as spices that 
fl avor our foods.
How many seeds can you fi nd in your kitchen?  
How about at the store?  Make a list to see how 
many you can identify.

refers to plants with a 
two-year life cycle.  Car-
rots are biennials.  We 
can choose to harvest 
carrots as a root veg-
etable in the fi rst year.  
Carrots for seed are not 

One grain of wheat can produce a plant that will 

Seeds are also used to feed livestock.  
Some seeds are used to make most 

National Laboratory for Genetic Resource Preservation
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Water–The Most Common Material on Earth

THE WATER CYCLE

Condensation

Precipitation

Surface
Runoff

Percolation Lake
Stream Flow

Groundwater Flow

Transpiration

Evaporation

Ocean

Water, water everywhere and just a drop to drink
 Remember that about 70% of the earth is covered by oceans. Let’s 
pretend that a gallon of water represents all the water on earth. Transfer 
the following to a small glass:

 The amount of water in the glass represents the total amount of 
freshwater in the world (and ¾   of that is frozen in glaciers and ice-
caps). The amount left in the gallon jar is ocean (salt) water.
Fortunately only pure water evaporates from the ocean to fall back 
to land as freshwater.

5 ½   Tablespoons to 
show the amount of 
water held in icecaps 
and glaciers

1 ½   Tablespoons to
represent the water held 
as groundwater

About ⁄
Tablespoon (maybe
8 drops) to represent all 
the rest of the freshwater 
held as surface water in
lakes, streams, and
rivers, as well as in the
atmosphere

 The water cycle is the circulation 
of the earth’s water in a never-
ending process.  The heat from 
the sun causes (1) water from the 
ocean, streams, lakes, and even 
plants to evaporate.  As the water 
vapor rises, it is cooled by the
upper air.  Cold air cannot hold 
as much water vapor as warm air 
so (2) water vapor condenses into 
water droplets and creates clouds. 
The wind carries clouds over the 
land and (3) water falls back to 
earth as precipitation.

Are We Running Out 
Of Water?

No The amount of water on earth 
stays the same.  It is never ‘used up’, 
but continues to move through the 
water cycle.  However, the water in a 
specifi c location can change in amount 
or form, sometimes we have a drought 
and sometimes we have extra snow or 
rain.

Condensation:  The process of water 
vapor in the air turning into liquid.  As 
water vapor rises it cools and becomes 
liquid again. These droplets form 
around dust particles in the air and 
become clouds.

Evaporation:  Changing from a liquid 
or solid state to a vapor or gas.  Only 
pure water evaporates. Substances like 
salt and minerals are left behind when 
water evaporates.

Groundwater:  Water which has seeped 
below the earth’s surface and is held 
there in the underlying sand and 
gravel. Water bearing layers are called 
aquifers.  In  Washington, 2/3 of the 
people get their drinking water from 
aquifers.

Percolation:  The movement of water 
into soil through  pores, holes and 
cracks. 

Precipitation:  Rain, snow, hail, sleet, 
dew, and frost.

Transpiration:  Water that is absorbed 
by plants, usually through the roots, is 
evaporated into the atmosphere from 
the plant surface through leaf pores.

 

National Laboratory for Genetic Resource Preservation



   

Earth Day is Every Day for Farmers & Ranchers!
   Earth Day was fi rst celebrated on April 22, 1970, and has been celebrated on the 22nd of April each year since. Farmers and 
ranchers celebrate the earth every day by protecting and conserving the Earth’s resources all year round. Farmers and ranchers 
know that without plants - all humans, animals, and agriculture could not exist.  Caring for the environment allows the needed 

renewable resources to continue to be produced now and into the future.
 More than 90% of US farms are operated by individuals or families. Maintaining and improving the 
environment is necessary to keep the family business going. Today’s farmers are restoring wetlands,
reducing soil erosion, protecting wildlife, and generating far less waste than ever before. Every day is 
Earth Day for agriculture!

What insect helps you the most?
   The honeybee.  If it weren’t for bees carrying pollen between the male and female fl ower parts, there 
wouldn’t be any apples, almonds, or cherries.  One-third of all our food - fruits and vegetables - would not 
exist without bees visiting plants.
Take some guesses on this “Bee Trivia” quiz:
1. How fast can a honeybee fl y?                        

2. How many eggs does a queen bee lay in a day?                    

3. How many times does a honeybee need to visit an apple blossom to help create a perfect apple?                            

4. How much honey (fuel) would it take for a
honeybee to fl y one trip around the world?
                       

1. 15 miles per hour  2.  800 to 1500  3.  40 to 50
4.  2 tablespoons of fuel (honey)

   The honeybee.  If it weren’t for bees carrying pollen between the male and female fl ower parts, there 
wouldn’t be any apples, almonds, or cherries.  One-third of all our food - fruits and vegetables - would not 
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American agriculture is the most earth-friendly in the world.  Our farmers know 
they need to be friends of the land, soil and water.  Why?  If they treat the earth 
well, it will be able to keep giving back… and not just for us today, but for future 
generations too. 

LIBRARY CORNER
Water: Sources, Use, Conservation

This 32-page book is perfect for any 
lesson on water. It contains informa-
tive text, pictures, and facts.  Learn 
about the importance of water as well 
as the states, supply, and availability 
of it. Learn about the water cycle, rain, 
water tables, irrigation, and how water 
is used in agriculture. The book also 
includes numerous activities, websites, 
and other resources for teachers.  Writ-
ten by Nancy Carlson.

Soil! Get the Inside Scoop
This book will help get kids excited about the living world of soil. 
Targeted for children aged 9-12, this 36-page, full-color book 

explores how soil is part of our life-the 
food we eat, the air we breathe, the 
water we drink, the houses we live in, 
and more. Along the way, readers learn 
about different kinds of soil and meet 
the scientists who work with soil every 
day.


