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Magnet Scramble

e 3 minutes!

e Create two sentences using the words on the
magnet to create sentences about soil science

or food production. K ’

* Then getin pairs and share! e~
V




FOR LIFE

e Who are we?

— A Foundation with a goal to provide science-based
information to help educate people about the
benefits of fertilizer.

 With whom do we partner?
— International Plant Nutrition Institute
— Smithsonian Institution
— The Fertilizer Institute
— Discovery Education



Educational Resources & Materials

& cowponENTS

ADDITIONS
{ b 0 S01L

e ‘ mieso- | provie: | century | sermess. | ingredient | eosanic

in phﬂpfonn| potassim ‘ mao- | mysential

; . N 4_
& BLy
NUTRIENT
CAN A SINGLE
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FEED THE WORLD?

s tiny
slice would be al the
fammiang avaiahis to
feed the world.

By 2050, our world's population will top nine
billion people. How will farmers procuce enaugh focd
with fimiles! resources?
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From the Ground Up: The Science of
S Oi I - e\ i [wﬂ‘“wt iscovery

 Six interactive lesson plans

 Six educational videos highlighting ARER N e
soil science C¥gmw

* Teacher Toolkit

e Five family activities (both English
and Spanish)

everything in our
not all sails are created aqual! Leam
more about the different soil across the
us.

e Four career connection profiles

NOT ALL SOILS ARE
___ CREATED EQUAL

. nl‘fk COMING SOON!

e Exploring Plant Nutrients Interactive
Tool
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5 E EXPLORING PLANT NUIRIENTS

i WATCH TEACHERS TURN CLASSROOMS INTO LAES Plants, ke people, require nutrients
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INTERACTIVE LESSON PLANS

Turn your classroom mito a virtual lab with
mteractive lesson plans desizned to ensage varied
leamers, enhance digital hteracy, md increase
overall retention of core concepts by bringing
science to bfe.
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Lesson 1

Engage

In Search of Essential Nutrients
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What are the basic nutrients?

Phosphorus

15
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Essential Nutrients

MANGANESE
54.93805




Lesson 2

Explore

Properties of Soil

-Observe the soil in the bottles
-What do you notice? K 4

-What isﬂiffereW




Silty Clay
Silty Clay




Lesson 3

Explain

Plant — Soil
Interactions




Students investigate the mechanism by which
roots obtain nutrients from the soil.

Students describe what they can see and then
explore how the plants use each part of the

roots. | - \% 4




e LESSON 3: PLANT SOIL INTERACTIONS

Actual plant roots are examined and analyzed in lesson three.
The diffusion process used by roots to absorb nutrients, and
the transport of water through the xylem are demonstrated
in visual lab activities.

Students also learn about soil horizons and the formation of
soil. Then, students investigate the Great Dust Bowl.




Lesson 4

Elaborate

Plant Nutrient
Deficiencies %« J




Corn Case Study 2

Primary Information

The farmer reports that the plants are stunted. Her corn grows in sandy soil. Some weeds are present in

the fields. She provided the following photograph, which shows some yellowing of leaves.




Corn Case Study 2

Secondary Information

The farmer sent this additional photograph of a leaf from an affected plant. She also reports that some of

her plants have stems that aren’t strong enough to support the ears of comn.




Nutrient Deficiencies of Corn

Potassium Deficiency

Plants that lack potassium show stunted growth and mature later than normal plants. Potassium deficiency
results in yellowing and drying of the leaf edges, especially on older leaves. The death of cells in the leaves
may be visible as a dark discoloration. The stems of potassium-deficient plants are weak and often break
below the ears.

Potassium deficiencies happen most often in soils that are sandy, wet. or compacted (dense) or when

potassium has been removed through repeated cropping and natural levels are low. Restoring potassium to

the soil will help the plants better absorb water and prevent wilting and dry leaves.

4

The older leaves of potassium-defident com plants yeliow and die around the edges (a), while areas of cell death on leaves may
appear as dark spots (b).




* LESSON 4: PLANT NUTRIENT DEFICIENCIES

Students discuss the need to restore nutrient balance in the soil
to maintain healthy plants in lesson four. In the main activity,
students assume the roles of plant doctors and diagnose
nutrient deficiencies in crop plants. Teachers have the option of
conducting this activity through an interactive Internet program,
or through reference manuals in the classroom.

High School Edition: Students also use EDTA to observe the
physical manifestation of a plant calcium deficiency.




Lesson 5

Explain-Elaborate

Fertilizers And
The Environment M ).




Discussion: If a
billion acres of
extra farmland
are needed to
feed the world’s
population, from
where should it
come? What are
you willing to
sacrifice?

The Apple Aot’u/utg




 LESSON 5: FERTILIZERS AND THE ENVIRONMENT

Lesson five bridges science to social issues. Students use
estimates of population growth and land use to calculate how
much additional farmland will be needed in the future to feed
the growing world population. Students investigate the
advantages and disadvantages of using organic and inorganic
fertilizers, as well as the role of nutrient pollution and how to
limit its negative affects.




Lesson 6

Evaluate

Nourishing the Planet
In the 215 Century
-As an Expert make 3 recommend%&:n/s

‘E-AV/_




LESSON 6: NOURISHING THE PLANET IN THE 2157 CENTURY

In this concluding lesson, students discuss what challenges must
be met in order to feed the world’s population in 2050.
Students then analyze a list of 10 recommendations about
farming and select the three that they feel are most important
based on what they have learned about soil, plant growth and
plant nutrients through a class discussion and debate.




Pre-test and Post-test Assessment

e For high school and middle school lessons,
pre- and post-test are available for download

at
http://www.nutrientsforlife.org/teachers/curri
culum/lessons/1 K " 4



http://www.nutrientsforlife.org/teachers/curriculum/lessons/1

FOR LIFE

dkearney@nutrientsforlife.org
MBigge @nutrientsforlife.org
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