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Nitrogen in Agriculture and the Environment °

Introduction

* Nitrogen (N) is essential for most plant and animal life, but it can
cause problems when present in excess in the environment.

» Students in agronomic and environmental sciences need to know
how to calculate amounts of N for a variety of uses.

* There is tremendous potential for digital and interactive
instruction in agricultural and environmental science education
to help students visualize key chemical concepts, practice
calculations, and provide tools useful in distance education.

ScienceofAgriculture.org

Results & Discussion

 We created three interactive educational tools suitable for use in or
outside of class.

* Introducing these calculations and concepts early in students’
education helps students be less intimidated by, and more engaged
with, chemistry and math concepts.

» Knowing how useful these topics will be in their future agricultural and
environmental careers is important for students just starting out.

 Learning tools will be integrated into introductory and upper level
courses. A study is underway to evaluate their effectiveness using pre-

and post-testing.

Chemistry is everywhere, but students in agriculture may not prioritize understanding chemistry because they don’t grasp its

importance to their majors and careers.

Modules are freely available at ScienceofAgriculture.org
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Science of Agriculture

Short animations, interactives and videos teach math & science
concepts crucial to the study of agriculture.

Learning Modules

All Learning Modules  Animations Interactives  Videos
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Multidimensional Thinking Nitrogen & Agriculture The Magic of Reading Graphs
(animation) (interactive) (interactive)

This short walkthrough reviews everything you need
to know about graph reading, from the relationship
of the x and y axes to the importance of labeling.

This short animation explores differences between This interactive explores the importance of nitrogen
the first, second, and third dimensions in unit for plant, animal and soil health. Build amino acid
measurement — and the importance of correct unit and fertilizer molecules and calculate molecular

labeling. weight in relation to nitrogen content.
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NTTROGEN &
AGRICULTURE

Nitrogen (N) is critical for agriculture and is required
for plant, animal and soil health. While N exists in the
soil in several forms it changes or transforms easily from
one form to another. Animals use N to build protein and
DNA, while plants need N for chlorophyll in order to achieve
maximum growth. Algae in ponds also use N, but their rapid
growth can use up all the oxygen in the water.

Farmers apply a lot of N either in the organic (manure,
compost) or inorganic (synthetic fertilizer) form. When they
harvest the plants the N becomes feed for animals and —
people.

nitrogen in feed nitrogen in fertilizer nitrogen in pollutants

o NITROGEN INTERACTIVE menu

PLANTS NEED NTTROGEN

Nitrogen (N) fertilizers are commeon in farming because N is
needed in large quantities to grow most crops.

However, because nitrogen tends to move around the
environment, it's important to properly manage fertilizer
application so that the plants can absorb most of the nitrogen

before it's leached from the soil.

Overuse of fertilizers can lead to groundwater contamination
and economic losses to farmers.
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Materials & Methods

» Brainstorming sessions were held to identify common
miscalculations and misunderstandings evident in agricultural and
environmental science classes.

* Animal, Soil, and Environmental Science faculty worked with
instructional designers to develop tools illustrating how the various
forms of N are calculated for protein, pollutants, and fertilizers.

* Digital media products arose through an iterative process of
assessing needs, refining learning objectives, storyboarding,
prototyping, and testing with the target audience, with continuous
collaboration amongst the multidisciplinary team, including
chemistry faculty who helped explain various concepts to the
designers.

* The N interactive module works on Mac or PC via major web
browsers. Programmed in HTMLS5, it can also be accessed via tablet.
Other modules on the website are Adobe Flash-based and require
that Flash player be enabled in the browser. Flash-based modules
are generally not accessible via mobile device.

o NITROGEN & AGRICULTURE

AGRICULTURAL SOURCES OF NTTRATE

Nitrogen fertilizers and Concentrated Animal Feeding Operations
(CAFOs) like dairy farms and stockyards are common agricultural
sources of excess nitrate in water.

Bacteria in the soil create nitrate from animal waste and chemically organic
fertilizers through processes called mineralization and nitrification.
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