
Minnesota, “The Land of 
10,000 Lakes,”	is	really	the	land	of	20,000	lakes,	
ponds	and	marshes	of	five	acres	or	more.	Forests	cover	one-
third	of	our	state.	Our	rivers	end-to-end	could	reach	around	
the	world.	Our	cropland	would	cover	all	of	Rhode	Island,	
Massachusetts,	Connecticut	and	Vermont.	Fresh	air,	rich	soil,	
lots	of	rain	most	years,	good	climate,	crops,	livestock—our	state	
has	them	all.	
Minnesota’s	natural resources	are	our	treasures	to	protect.	
Our	agricultural	industries	depend	on	these	natural	resources.	
We,	the	people,	depend	on	agriculture.	That’s	why	our	farmers	
and	others	must	act	as	stewards	of	the	land,	or	Earth	Keepers,	
protecting	these	important	resources.	

•	When	we	protect	our	soil	now,	it	can	grow	good	
food,		fiber	and	fuel	(energy)	for	the	future.	

•	When	we	clean	up	our	air,	we	make	life	healthier	for	
people,	plants	and	animals.	

•	When	we	prevent	water	pollution,	we	help	keep	
water	safe	for	cooking,	swimming,	drinking	and	
aquatic	life.	

Nearly	three-fourths	of	the	land	in	Minnesota	is		
owned	by	farmers	and	other	private	landowners.		
Why	is	it	important	that	all	landowners	and	users		
be	good	Earth	Keepers?
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What natural re
sources can  

you find in the
se pictures?

What connection
s to  

agriculture do 
you see?

Can you have an
 ag-less day?

There’s just no 
way!
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how do you like taking a shower in the same 
water molecules the dinosaurs waded in? 

It’s true! The water we use today is the same water that 
has been recycled for millions of years since the earth 
was formed. We will never have any MoRe water. That’s 
why we need to keep our water clean.

If all the world’s water could fit into a gallon jug, 
including salty oceans and frozen glaciers, only a single 
drop would be fresh and usable for human needs. The 
amount of fresh water isn’t all we care about. We want 
the water we drink and use to taste good, smell good 
and look good. We want it to be safe for all human uses 
and for aquatic creatures, too.

•		 The	earth	recycles	the	same	water	over	and	over.	This	
process	is	the	water	cycle,	or	hydrologic	cycle.	Water	
changes	forms—from	solid	to	liquid	to	gas—over	and	
over	again.

•  The earth recycles one trillion tons of water every day. A 
gallon of water weighs 8 pounds. How many gallons are in 
just one ton (2,000 lbs)?

• The federal Clean Water Act requires states to set water 
quality standards. These rules protect the nation’s waters. 
They regulate how much pollution can be in lakes, rivers, 
streams or groundwater before the water becomes unsafe 
for drinking, fishing, swimming and more.

fOr the WATER
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Turn	on	a	faucet.	Where	
does	the	water	come	

from?	Is	it	from	your	
local	public	utilities	

company?	Is	it	from	
your	backyard	

well?	Either	way,	
it	comes	from	

Minnesota’s	
surface water,	

groundwater,	
or	both.

Where Does our Water Come from? 

Guess	what?	Rain,	snow,	sleet,	hail:	All	of	the	water	we	drink	or	use	falls	on	the	earth	first.	Some	ends	up	in	lakes,	
wetlands,	rivers	and	streams	as	surface	water.	Some	seeps,	creeps,	percolates	and	trickles	down	into	the	ground,	
becoming	groundwater.	It	finds	its	way	into	openings	in	rock,	sand	and	gravel	that	catch	and	hold	it.	These	underground	
water	storage	spaces	are	called	aquifers.	
(Water	in	wells	is	pumped	from	aquifers.)		
Water	levels	in	aquifers	are	connected	to	how		
much	rain	we	get	and	how	much	water		
we	draw	from	the	aquifers.	

Aquifers	can	be	small	in	size	or	
stretch	more	than	ten	thousand	
square	miles.	Sometimes	we	find	
water	only	a	few	feet	below	the	
ground.	Other	times	it	may	be	
hundreds	of	feet	deep.	

Imagine	how	hard	it	is	to	find	and	
map	aquifers	when	we	can’t	see	
them.	Drilling	wells	gives	us	some	
information.	But	aquifer	experts	are	
still	learning!

Where does YOUR water come from?
The	Groundwater	Foundation	Kids	Corner

Ph
ot

o 
Co

ur
te

sy
 d

an
m

ar
sh

al
l.c

om

www.groundwater.org/kc/kc.html

Surface Water

Transpiration

Groundwater in Openings(Shallow Aquifers)

Groundwater in Deep Aquifers

Rock

Rock
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The largest aquifer in the u.s. is the 
ogallala Aquifer under the great Plains. 
it spreads across 174,000 square miles 

and is under parts of eight states.
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• holds roots in the ground so plants don’t fall over
• holds water so roots can absorb moisture
• holds minerals and nutrients that plants use for food 
• is home to other living things helpful to plants
 
Without it, life on land would come to a dead stop!

	What is it? 		_________				__________					__________				__________		

The soil beneath our feet is as important as the air 
we breathe and the water we drink. Farmland and 
forested land represent two-thirds of our state’s 
landscape. Whose responsibility is it to care for the 
soil? Farmers and foresters have a big role to play. 
But each of us must also help. These soil care tips are 
things we all can do:

1. Grow plants on bare soil or cover it with mulch so 
it won’t wash or blow away.

2. Stay on sidewalks and trails. What happens when 
people don’t? Do you see any places where 
sidewalks should be built to protect  
the soil?

3. How can you help protect the soil of football and 
soccer fields, parks and other public places? 

What four-letter word does all these things? 

fOr the SOIL
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Air travels. That means polluted air can blow in from 
near and far. lucky for us, many people work hard to 
clean up the air. Car makers build engines that pollute 
less. laws regulate industrial waste disposal. Many 
people—including farmers—are making electricity 
from cleaner, renewable energy sources instead of coal 
or petroleum. They are using solar power, wind and 
field crops as energy sources for our cars, homes and 
factories. It all adds up to cleaner air!

Thanks Plants!

Did you know that green 
plants help to clean air? They 
take in carbon dioxide, trap 
fine dust and release oxygen 
during photosynthesis. Those 
green plants include grasses on 
prairies, algae in oceans, crops in 
fields and trees in forests. About 
one-third of the oxygen released comes from 
grasses and other non-woody plants. one-third comes 
from ocean plants. Another third comes from forests. 
Take a breath . . . and thank the plants!

fOr the AIR
Take a deep breath. Can you tell the difference 

between fresh air and polluted air? 
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	 	 Agriculture and Water
You	already	know	that	agriculture	provides	our	food,	fiber	and	so	much	more.	
All	plant	and	animal	agriculture	depends	on	water.	

In	a	year	with	normal	rainfall,	only	a	half	million	of	Minnesota’s	22	million	acres	
(1	%)	of	cropland	is	irrigated.	Compare	that	to	rainfall-poor	California,	where	
90%	of	cropland	must	be	irrigated.	

Try this! Make an Aquifer in a Tank.
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The	agriculture	industry	knows	it	must	take	good	
care	of	water.		Farmers	are	learning	safer	ways	
to	use	crop	protection	chemicals	to	keep	them	
out	of	water	supplies.	They	plant	crops	in	ways	
that	help	prevent	water	from	washing	soil	into	
streams,	lakes	and	rivers.	They	plan	and	time	
irrigation	to	save	water.	They	keep	livestock	
away	from	riverbanks	to	prevent	trampled	
soil	and	animal	waste	from	ending	up	in	
the	water.	They	manage	animal	wastes	
from	feedlots.	Some	ag	industries,	such	
as	ethanol	plants,	are	exploring	ways	to	
use	“reclaimed	water.”	Reclaimed	water	
(treated	municipal	wastewater)	may	
be	able	to	replace	high	quality	(fresh)	
water	and	still	meet	the	needs	of	
some	industries.

Will 2012 Bring Drought?	

The	Minnesota	Climatology	
Office	recorded	rainfall	
shortages	in	every	Minnesota	
county	in	early	2012.	The	
fall	of	2011	was	the	driest	in	
Minnesota’s	modern	climate	
history.	We	are	on	track	to	
have	one	of	the	top	five	least	
snowy	winters	this	year.

?	 What	impact	could	dry			
or	drought	conditions	
have	on	plants,	animals	
and	humans?

? What	can	you	do	to	take	
care	of	the	limited	water	
available	during	low	
levels	of	rain	and	snow?
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Try this! Awesome Aquifers 
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What’s	most	important	to	the	Kuballs?	
That’s	easy:	care	of	their	land	and	animals.	
Keeping	soil	healthy	and	preventing	loss	
to	erosion	is	a	year-round	effort	and	not	
just	for	Earth	Day.	Good	nutrition	and	
medical	care	top	the	list	for	animal	care.	
Animal	nutritionists	develop	special	feed	
mixes	(called	rations)	to	meet	each	cow’s	
needs.	Veterinarians	work	with	the	Kuballs	

to	keep	their	herd	
in	top	health.	
Farmers	know	the	
value	of	keeping	cows	comfortable	
and	contented.	The	Kuball	cows	sleep	
on	recycled	rubber-filled	mattresses	
covered	with	dry	bedding.	The	cows	
keep	cool	in	the	summer	thanks	to	
fans,	sprinklers	and	good	ventilation.	
Roll-down	curtains	and	their	own	body	
heat	keep	them	warm	in	winter.		

    				The	Kuball	Family	Farm

Years	ago,	all	the	adults	and	children	in	a	farm	family	were	
needed	to	do	the	many	farm	jobs.	Technology	has	changed	
that.	Computers,	milking	machines	and	modern	machinery	
do	much	of	the	work	today.	(You’ve	learned	about	much	
of	the	technology	that	changed	farming	in	your	two	earlier	

AgMags.)	Technology	
has	made	it	possible	to	
do	more	farm	work	with	
fewer	people.	Some	farm	
men	and	women	now	
have	time	to	work	other	

jobs	off	the	farm.	Nathan	Kuball	
works	full	time	in	the	family’s	
farming	business.	Shannon	
works	part	time	at	the	local	
elementary	school	as	well	as	on	
the	farm.	On	some	farms,	the	
children	are	very	involved	in	
daily	work.	The	Kuball	children	
help	with	calf	feeding.

6

All Photos Courtesy Kuball family

A	Family	Farm,		
A	Family	Business			                                  

Kelsey feeds a Holstein calf. 

Black-and-white Holsteins are 

the main dairy breed in the US.

Q.	What’s	the	best	thing	about	being	a	farmer?
A.	

Farmers	get	to	see	the	results	of	their	work.	We	work	not	only	for	our	own	family,	but	for	people	everywhere	who	want	wholesome	products	for	their	families.	We	have	an	awesome	responsibility	to	be	good	stewards	of	the	land	and	the	animals	in	our	care.	When	we	do	that,	the	animals	and	the	land	give	us	the	things	we	all	need.	A	farmer’s	work	feeds	thousands	of	people	around	the	world!	As	a	family,	we	work	together.	We	are	a	team,	helping	each	other	and	our	farm	business	succeed.

shannon and nathan Kuball are dairy farmers in 
Waterville, Minnesota. Kuball Dairy was started by 
nathan’s great great grandfather, Albert, in 1902. 
nathan is the fifth-generation Kuball family farmer on 
this land. Children Kelsey (10), emma (7) and Keegan (4) 
are the sixth generation to live on the farm. 

    				Changing	Times,	Changing	Farms

In 1964 the Kuball farm was 120 

acres. Today it is 700 acres. How 

do you think this compares with 

the national trend in farm size? 

For	the	first	62	years,	you	could	see	chickens,	
hogs,	horses	and	cows	on	the	farm.	In	1964,	
the	family	decided	to	specialize	only	in	dairy	
production.	They	had	50	cows	in	a	tie-stall	barn.	
The	cows	ate,	slept	and	were	milked	in	their	stalls.	
Today	the	farm	has	180	milk	cows.	The	cows	are	
in	a	free-stall	barn	where	they	can	roam	around	
the	barn.	They	eat	fresh	food,	drink	fresh	water	
and	sleep	when	they	want	to.	They	are	milked	
twice	a	day	in	a	separate	building	called	a	milking	
parlor.	

	Caring	for	the	Land	and	the	Animals

Discover more about farming“Then and Now.” 

Ask your teacher for a copy of page 5  

in the AgMag Teacher Guide.
Kids! 



Electronic Innovations
From	computers	and	monitors	to	GPS	and	greenhouse	controls,	
electronics	are	everywhere	in	modern	agriculture.	Computer	
chips	in	animal	ear	tags	are	one	example.	Farmers	use	ear	tags	
to	identify	and	keep	information	on	individual	animals.	Ear	tags	
come	in	many	different	styles	and	colors,	and	can	be	set	up	
to	record	different	kinds	of	information.	The	large	number	on	
this	identification	tag	is	the	cow’s	unique	number	in	the	herd;	
it	functions	like	a	name.	This	number	is	only	used	when	the	
animal	is	on	the	farm.	The	15-digit	smaller	number	and	the	
matching	number	on	the	button	tag	at	the	top	follows	the	
animal	even	when	the	animal	leaves	the	farm	or	country.		
The	first	three	numbers	“840”	tell	us	that	the	animal	is	from		
the	United	States.	The	other	numbers	help	further	identify	
where	the	animal	is	from.

Agriculture’s Biggest Leaps (Part	III)

Agriculture	has	changed	in	amazing	ways	in	the	years	since	Native	Americans	first	farmed	the	land.	What	have	
been	the	biggest	achievements	in	the	past	100	years?	Some	top	agricultural	engineers	asked	themselves	that	

question.	They	came	up	with	a	list	that	we’ve	explored	in	your	three	AgMags	this	year.	Here’s	Part	Three!		

The Top Six
You’ve	learned	about	most	of	the	engineers’	choices	for	biggest	agriculture	
achievements	in	the	past	100	years.	Can	you	guess	which	they	thought	were	most	
important?	Rearrange	the	letters	and	discover	what	topped	their	list.

1.	 ctartro 				________________________________________________________________________________________________________________

2.	 rrlau tniocafilircdeet 	_________________________________________________________________________________________

3.	 mbnieoc 	_______________________________________________________________________________________________________________

4.	 gnilkim ienhcma		________________________________________________________________________________________________

5.	 octtno ipkcre 	______________________________________________________________________________________________________

6.	 avtonirescno lialteg		 _________________________________________________________________________________________

																							Circle	the	one	that	is	not	part	of	Minnesota	agriculture?		Why?
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Soybeans Biodiesel

Self-Propelled Combines
Mowers	and	threshers	were	good	
machines,	but	farmers	made	several	
trips	across	the	field	to	harvest	their	
crops.		self-propelled	combines	came	
into	use	in	the	mid	1900s.	They	both	
cut	crops	and	harvest	(separate	the	
grains	from	the	stalks)	in	the	same	
trip	across	the	field.	Many	combines	
have	changeable	heads	so	they	can	
be	used	for	several	different	kinds	of	
crops.		Wheat,	oats,	rye,	barley,	corn	
and	soybeans	are	all	harvested	by	
combines.	Combines	save	time	and	
fuel	energy.	They	help	farmers	harvest	
many	more	acres	each	day.	

Biofuels
Boosting	the	amount	of	fuel	we	get	
from	renewable	resources	is	a	big	
achievement	in	agriculture.	Fuels	made	
from	crops	such	as	corn,	sugar	cane	and	
soybeans,	or	from	trees	and	grasses,	
are	called	biofuels.	Biofuels	cut	air	
pollution,	provide	jobs	and	build	new	
markets	for	farm	crops.		Because	they	
come	from	renewable	resources,	they	
help	conserve	the	earth’s	supply	of	non-
renewable	fuel	resources	like	natural	
gas	and	oil.		

Irrigation 
Improving	water	use	could	be	one	of	
ag’s	biggest	challenges	in	this	century.	
irrigation	(watering	the	soil)	allows	crops	
to	grow	in	places	with	limited	rainfall.	Key	
inventions	are	center-pivot	irrigation	and	
trickle	or	drip	irrigation	systems.	
Center-pivot	irrigation	systems	(shown	
above)	spray	water	across	large	areas	of	
fields	without	using	much	water	pressure	
or	fuel/energy.
In	trickle	or	drip	irrigation,	tubes	or	hoses	
slowly	and	steadily	deliver	water	close	to	
the	roots	of	plants.	Water	is	saved	because	
it	is	applied	only	where	it’s	needed.	Less	
evaporation	also	saves	water.	 What Do You Think?

What	do	you	think	was	the	
biggest	need	or	reason	behind	
each	new	invention?	

It’s	your	turn	soon.	What	would	
YOU	invent	to	help	feed	the	world	
or	to	make	farming	more	efficient?

 
Ten percent of the gasoline used in Minnesota 

contains ethanol made from corn. Ethanol 
is an early biofuel but others are following. 
Biofuel comes from other forms of biomass as 
well: the fiber of sticks and trees, prairie grass, 
wheat straw, sugar cane, paper pulp, rice hulls 
and more.

Farmers can swipe ear tags to track animal blood 
lines, health, age, vaccinations, milk production, 
weight and more. When the animal leaves the farm, 
it can be traced all the way through processing.
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Label these 8 rivers     
h	 Minnesota	 h	Rainy
h	 Mississippi	 h	Rum
h	 St.	Croix h	St.	Louis
h	 Red	 h	Root	 

How	can you help	protect	our	rivers?	

_____________________________________________

_____________________________________________

_____________________________________________

________________________________________________ 	

________________________________________________ 	

________________________________________________ 	

________________________________________________

			________________________________________________

Make	a	list	of	all	the	ways	your	family	uses	
water	in	a	week.	Then	guess	how	much	
water	it	is	in	gallons.

Next,	find	your	family’s	water	meter.		
Take	a	notepad	and	jot	down	the	date,	

time	and	the	numbers	on	the	meter.		
(A	parent	can	help	you	read	the	dials.	The	water	
is	measured	in	cubic	feet.	One	sweep-hand	
revolution	is	one	cubic	foot	of	water.)	Read	the	
meter	again	after	one	week	and	see	how	your	
prediction	checked	out.

One cubic foot of water is about 7.5 gallons.	

Celebrate 
Minnesota Water

Date_______________________Time_________________No.______________

Date_______________________Time_________________No.______________

 

 
 

 

 

  

There	are	nearly 7 billion	people	in	the	
world	today.	Which	countries	do	you	think		
rank	first,	second	and	third	in	population?

Why	is	it	even	more	
important	to	protect	
natural	resources	

as	population	
rises?

8

Green Squad
Is	your	school	a	safe,	healthy	place	that	
doesn’t	hurt	you	or	the	environment?		

The	kids	on	the	Green	Squad	know	how	
to	find	out!	They	have	a	mission	for	you.

Answers:	
1.	China;	2.	India;	3. United	States

 Baseball-Ag Connection
Every	time	a	Minnesota	Twins	pitcher	breaks	the	bat	of	an	opposing	player,	100 trees will be 
planted in	a	Minnesota	State	park	to	help	beautify,	restore	and	enhance	Twins	Territory.

What is Arbor Day?
When is it?

Date __________________________________

Keeping 
rivers clean is 

“eggsactly” what 
we need.

Water from 31 states  

drains into the Mississippi River.  

It all ends up in the Gulf of Mexico 

and the Atlantic  

 
Ocean. 

The Minnesota AgMag is a publication of Minnesota Agriculture in the Classroom, 625 Robert Street North, St. Paul, MN 55155. The program is a public/private partnership between the 
Minnesota Department of Agriculture and the Minnesota Agriculture in the Classrom Foundation. Statistics courtesy U.S. Department of Agriculture and Minnesota Agricultural Statistics 
Service. MAITC Program Director: Al Withers. Writers: Jan Hoppe and Jane Duden. Design and Production: Northern Design Group.  Printed in the U.S.A. 

www.nrdc.org/greensquad/intro/intro_1.asp

www.forces.si.edu/soils

Don’t treat our soil like
Dirt	is	what	we	wash	off	our	clothes,	vacuum	out	of	our	carpet	and	clean	from		
under	our	fingernails.	Soil	is	the	dirt-like	material	that	contains	nutrients	and	
supports	the	growth	of	plants	that	animals	and	humans	depend	on.	Soil	is	a	
complex	mix	of	ingredients:	minerals,	air,	water	and	organic	matter—	
countless	organisms	and	the	decaying	remains	of	once-living	things.

Soil Facts
•		Soil	is	alive!	One	tablespoon	of	soil	has	more	organisms	in	it	than				

people	on	Earth.	
•			When	you’re	sick	and	get	medicine	from	a	doctor,	the	antibiotics		

	that	help	you	feel	better	probably	came	from	soil.
•			It	takes	500	years	to	form	an	inch	of	fertile	topsoil.	
		

Find	more	soil	facts,	interactive	games	and		
virtual	tours	of	soils	around	the	world	at:


