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Modern Dream —
Return to a lost land ethic

A e

oman



"A land ethic ... Reflects
Aldo Leopold the existence of_an

ecological conscience, and
this in turn reflects a
conviction of individual
responsibility for the
health of the land. Health
is the capacity of the land
for self-renewal.
Conservation is our effort
to understand and
preserve this capacity.”
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Official State Soil: Tama
Whats in it¢

- il i < s Tama Series - Mollisol

Official State Soil: Tama

lowa’s State Soil

A very, very deep soil surface rich in
decaying plant matter.

— Clays washed down by seeping
¥ rainwater accumulate in this layer.

% The roots of the native prairie grasses
® that help build this soil were
¢ this deep-and deeper!

X
Tama soils make up about 825,000 acres
in east-central and eastern lowa. They occur in
26 lowa counties, but these soils were first 2 3
identified in Black Hawk County, lowa, in 1917.  *°
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Soil development variables

Hans Jenny (1941)  -@ndscape Stability

Cl,o,rp,t * Soils

e cl climate * Are a product of weathering
o e Texture —sand, silt and clay

* 0, biology * Amazing interface

* 1, topography

* p, parent material Biology

*t, time

Geology



Rain enters
ground.

Plant debris
accumulates.

Worms churn.

Microbes and
fungi metabolize.
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minerals.
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Thicker soil
develops over a
¢ weaker substrate.

No soil

Hdrde§ "

rock

Harder
rock

© ‘Weaker rock




Thicker soil

Exposed rock

develops over



Younger,
thinner soil

i
¥

Ty L - * I.__
1 ™, T . N 1]
¥ i i

Older, thicker soil,
on old rock

Young
lava tlow

An older soil
g is thicker than
gy a younger soil.

T

=
e
e




Desert soil

7| _— Unweathered

bedrock

=14}
=
<
]
(]
u
—

Calcite

accumulates

to form

calcrete.

—
g\
O .
= [ron oxide and
2 . aluminum oxide
£ accumulate;
B calcite is leached.
2 %0

-

g

£qC

o]

:

)
i
-

Humus £
- accumulates. A<

Weathered
bedrock

Temperate soil Tropical soil

Increasing rainfall

LIy

- b,
k'

. aluminum oxide,

[ron oxide,

and aluminum
hydroxide residue

Unweathered
bedrock



Soil’'s Purpose ?

Polyculture: prairie Monoculture

* 45 different species Vs 1 0r 2 species



1903

A century ago
In 1203 commercial

seed houses offered
hundreds of varieties,

as shown in this

sampling of six crops.

LT
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307
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L 63
wvarieties

L4008
wvarieties

L08
wvarieties

341
wvarieties

é Tomato

&

Lettuce

Sweeft corn

Squash

80 years later

By 1983 few of those
varieties were found in
the National Seed
Storage Laboratory
(since 2002 known as
the National Center for
Genetic Resources

Preservation).

36
varieties

12
varieties

27
wvarieties

25
wvarieties

7
wvarieties

L0
wvarieties

1983

Biodiversity?

Adapted from Rural Advancement Foundation International (n.d)


Presenter Notes
Presentation Notes
FIGURE 12.6  Declining Agrobiodiversity  �The number of varieties of plants cultivated for food has declined significantly with the rise of modern agriculture. This graphic shows the different number of seed varieties available for purchase both at the beginning and toward the end of the 20th century. The available varieties of corn seeds, for example, have declined by more than 25 times.
Adapted from Rural Advancement Foundation International (n.d.).



AT A GLANCE

Environmental Impacts of
Conventional Agriculture

Many practices of conventional agriculture have
impacts on the environment. Finding solutions to

these problems while feeding a growing population
is a significant challenge.

Overirrigating crops can lead to
degradation by both leaching

nutrients away from the surface LN » >
and concentrating minerals through »
evaporation in a process known as i S [ il * [Ees | e Fe—

salinization.

Synthetic fertilizers affect both e °®

air and water quality. They emit NN | # T [

ammonia (NH,) into the (] °

atmosphere, where it combines ® (NH,) LA

with other compounds to make e e

particulate matter (PM). On

land, the nitrate and phosphorus | ‘

in fertilizer can cause

eutrophication when carried in Z S

runoff to bodies of water. Rinotes el ‘
unoff from rainfall an

irrigation onto tilled fields can

contribute to soil erosion.

When water for irrigation is pumped
from groundwater sources more
quickly than it can be replenished, the
formerly water-filled spaces collapse
and the ground surface sinks.

When fields are plowed, bare
soil is lost to erosion from
wind and water.

Pesticides can pose direct health
risks for those who work most
closely with them and for species
such as bees and birds that are
either directly or indirectly
affected by their application.

"\
74,
o

Reliance on monoculture (raising just a
single crop in a given area) can lead to

i declining genetic diversity in our food

crops—a loss of agrobiodiversity.

2

Sediment and nutrient
runoff from agricultural
fields and CAFOs can lead
to decreased oxygen levels
in the water bodies they
flow into, killing marine life.

>

Concentrated animal feeding
operations (CAFOs) collect large
volumes of animal waste into
manure lagoons that can pollute the
water. Livestock, especially cattle,
are also large emitters of the
greenhouse gas methane (CH,).



Presenter Notes
Presentation Notes
AT A GLANCE
Environmental Impacts of Conventional Agriculture



U.S. CORN USAGE

g;%;m & FUEL
° MEA

FEED

39%

97%

FEED

EXPORTS

16%
"FO0D & INDUSTRIAL
9%

RESIDUAL

9%

3%

soy milk.

ANIMAL

0%

The primary component of
soybeans is meal.

97% of LS. sovbean meal is used o
fead poultry and livestock,

3% of soybean meal is used in food
products like protein alternatives and

20%
OIL

The other soybean
component is ail,

_.—-=F'=-.

I
68% FOOD 'n'

68% of soybean oil is used
for frying and baking food,
as a vegetable oil and as an
ingredient in foods like salad
dressings and margarines.

25% BIODIESEL

& BIOHEAT (RN

25% of soybean oil is used
for biodiesel and Bioheat.

ks 3
7% INDUSTRIAL ['w
USES !
Less than 7% of soybean oil is

converted into industnal uses
like paints, plastics and cleaners.




SUSTAINABLE ™ s
DEVELOPMENT \J %’ ALS

NO £) IERO GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY HUNGER AND WELL-BEING EDUCATION EQUALITY AND SANITATION

/e | NI

DECENT WORK AND INDUSTRY, INNOVATION 10 REDUCED 11 ‘SUSTAINABLE CITIES ‘l 2 RESPONSIBLE

CONSUMPTION
AND PRODUCTION

ECONOMIC GROWTH AND INFRASTRUCTURE INEQUALITIES AND GUMMUNIHES

A
ad =

‘l CLIMATE ‘I LIFE 15 LIFE 16 PEACE, JUSTICE ‘l 7 PARTNERSHIPS
ACTION BELOW WATER ON LAND AND STRONG FOR THE GOALS

INSTITUTIONS

¥ | &




Apply critical thinking to be wise consumers

Our Food System



Food security vs Food Sovereignty

* Food security is concerned with

the protection and distribution of Security
existing food systems. Ensuring el people across

sufficient food to meet their
dietary needs.

* Food sovereignty is rooted in
grassroots food movements. V- TFood

Food sovereignty highlights the | <
need for a democratic food _ Secu
system, one that involves inputs 'Snvar_e_lgllty

from citizens as well as | el
producers. aboutthe food they e,

\ how it is produced.




Overall Two-year colleges Four-year colleges

66% 61% 71%

| . Food insecure

PANTHER PANTRY

Adapted from The Hope Center for College, Community, and Justice (2021
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Presentation Notes
FIGURE 12.20  Percentage of Students Who Were Food Insecure in 2020 by Institution Type  
Many college and university students found it difficult to get enough food to eat during the COVID-19 pandemic. A 2020 survey found that more than a third of college students reported that in the past 30 days they couldn’t afford to eat balanced meals, bought food that didn’t last until they had money to buy more, or worried that their food would run out before they had money to buy more. 
Adapted from The Hope Center for College, Community, and Justice (2021).


https://union.uni.edu/panther-pantry

Low-Income Households (more than 1 mile from a grocery) Health Indicator: Obesity
- .

FOoD
) DESERTS

BN Food Deserts are defined as...

Adult obesity rate,
v

44% by county (2008)
Car-Free Households (more than 1 mile from a grocery) Health Indicator: Diabetes = —
o eserts are maost commaonly found in

‘ _ communities of color and low-income areas,
where many people dont have cars.

Urban neighborhoods and rural
towns without ready access to fresh,
healthy, and affordable food.

3%
8%
- 10% Studies have found that urban
17% L residents who purchase groceries
=~ ¢ W atsmall neighborhood stores pay
¥ between
; d
Aduh diabetes rate, Pl af
percent more than suburbanites
18% IJ)" county (2008) buying the same products at
supermarkets.

Source: Food Environment Atlas, U.S. Department of Agriculture, Economic Research Service e o e o



lowa Waste Reduction

Jordan Burrows

Environmental Intern Center (IWRC)

lowa Waste Reduction Center Rural Food Deserts in Iowa
Clrwan | M;&&T“—mm“ THESIET

The results revealed: | T = o s O G

111 total lowa -l S %ﬂv )
communities meet the criteria RS 18 o 8P
of a rural food desert. e / | . gL e ¥

L/ . < - -
Over 41,500 lowans are o 5 et I
living where there is no local e " fr o - e
access to wholesome food - . 1 = X m%% L)
Optons Poverty I:.ate. O e %?‘:mejﬂ. N
— g ] e B s | Jordan Burrows
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Fair Trade Products

When you see a product with the Fair Trade Certified seal,

you can be sure it meets rigorous social, environmental, and
economic standards. That means:

* Safe working conditions

* Environmental protection
* Sustainable livelihoods
* Community Development Funds

FAIR TRADE

a0 @@

FAIR TRADE FAIR TRADE FAIR TRADE  FAIR TRADE
FAIR TRADE . CERTIFIED' _ _ CERTIFIED" CERTIFIED™ _ _ CERTIFIED"

https://www.fairtradecertified.orq/ geeRuFEc MEUZWEEDM INGREDIENTS | cOTTON 1 SEWING A FACTORY



https://www.fairtradecertified.org/products
https://www.fairtradecertified.org/
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SIP
GERTIFIED

Sustainability
in Practice
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LIVE

CERTIFIED BIODYNAMIC®

¢

SUSTAINABLE HlRECTaRTY
Low Input Demeter Certified Sustainability in
Viticulture Biodynamic Practice (SIP)
& Enology (LIVE)

USDA

Certified California Certified Organic Leadership in Energy &
Sustainable Winegrowing Environmental Design (LEED)



How Thirsty Is Your Food?

Energy, Water and Food

L )
One head of broccoli 5.4 gallons of water

One walnut 4.9 gallons of water

Which milk should | choose?
Environmental impact of one glass (200ml) of different milks

Emissions (kg) Land use (sqm) Water use (L)

One head of lettuce 3.5 gallons of water

Dairy milk ‘

H]CE mllk One tomato 3.3 gallons of water
SD}J mllk One almond 1.1 gallons of water

Oat milk

One pistachio o.75 gallons of water

Almond milk

0 02 04 06 0 05 10 1.5 0 40 80 120 One grawbery o4 gallons ofwater
Source: Poore & Nemecek (2018), Science EEE h

One grape 0.3 gallons of water

h tt p S . ! WWW Wate rC a I C U | ato r O g ! Figures indicate how much water it takes to bring each crop te maturity in the US,
u = L] if using only irrigated water. Data: Mekonnen, M.M. and Hoekstra, AY.,
“Water footprints of derrived crop products (1996-2005)". Art: Nikiteew_Konstantin,
Asya Alexandrova, Igor Zakowski/Shutterstock; Kate Vogel/Noun Project.



https://www.watercalculator.org/

%g Water and Food

\Y ’ ”

.
1 Apple 1 Cup of Coffee 1 Cup of Tea 1 Slice of Bread 1 Pork Steak
?D iiras 1 40 Litrea 35 Litras 40 Litras 1 440 Litres

Vlrtua l Water Usa g e exchange of water that's embedded in

“ the production of goods and service ’

1 Chicken Breast 1 Hamburger 1 Beef Steak 1 Big Piece of Cheese 1 Glass of Milk

1170 2400 .- 4650 ... 2500 .- 200 ..
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Presentation Notes
SUSTAINABILITY (Part 1)
Will the Water Below Us Dry Up?
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FIGURE 12.5  Irrigation Technology  
Central pivot irrigation creates circles of crops laid out on a vast scale across agricultural regions of the United States. This aerial view is near Greeley, Colorado.



U.S. Drought Monitor

Current Maps Data Summary About Conditions & Outlooks Ag in Drought En Espaniol NADM

Map released: Thurs. March 6, 2025
Data valid: March 4, 2025 at 7 a.m. EST

Intensity

None

DO (Abnormally Dry)

D1 (Moderate Drought)
" D2 (Severe Drought)
I D3 (Extreme Drought)
B D4 (Exceptional Drought)
B No Data

Authors

United States and Puerto Rico Author(s):

Curtis Riganti, National Drought Mitigation Center

Pacific Islands and Virgin Islands Author(s):

Brad Rippey, U.S. Department of Agriculture



Nebraska Examiner

GOVERNMENT & POLITICS  EMVIRONHENT & AGRICULTURE LABOR & GROWTH  SOCIAL SERYICES  EDUCATION  HOUSING

ENNIRORMENT & AERICULTURE

Agriculture built these High Plains towns. Now, it

might run them dry. ‘
BY: ALLISON KITE AND KEVIN HARDY - JAMUARY 30, 2024 T1:10 &AM 0 e o @ o @ @ -

lowa Nitrogen Initiative

s Eeploglcal Burvey's ffarts io measwre ihe deciine of the Dgalials Aquifer.

Eroundwster nas oeen dedining far decshes becawss of Frigation In k= =ignt skates that rely on e aguiter. | #omwbn Hargy Stateiine|


https://nebraskaexaminer.com/2024/01/30/agriculture-built-these-high-plains-towns-now-it-might-run-them-dry/
https://www.agron.iastate.edu/portfolio/iowa-nitrogen-initiative/

“Soil
Health

Organic fertilizers
Feed the soil

Organic

Plant
matter :
,L nutrients

Soil T

Microorganisms

nuTrieU

Synthetic fertilizers
Feed the plant

| T b R Ry i S A AR WLt A b il
[l U T VR TR B g VTl i Y TR W[
| L P L, T SR A AT Bl I (I A, T, 1S ) S S T L

v [ .

v

Plant
nutrients

Organic Fertilizers vs. Synthetic Fertilizers graphic, Milwaukee

Metropolitan Sewerage District. Reprinted by permission of Milorganite
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STORIES OF DISCOVERY (Part 2)
Sir Albert Howard, Grandfather of the Organic Farming Movement
Sir Albert Howard was impressed by the health of the crops raised in Indian fields with traditional farming methods. He promoted an approach that emphasizes organic matter and the role that the community of life within soil plays in soil fertility and plant growth.
 






Confined Animal
Feeding Operations
(CAFOs)

Efficient
Lower costs/increase profits
Increased production

Downsides
Pollution (air, land, water)
Antibiotic resistance
Pandemic positive feedbacks

Rodrigo Gutierrez/Reuters/Newscom


Presenter Notes
Presentation Notes
FIGURE 12.15b  Animal Waste and Food Poisoning  
(b) Manure lagoons can be a source of water pollution, especially after heavy storms. This photo shows a manure lagoon in North Carolina spilling over its containment walls after a hurricane flooded the area.



1 Among
many

germs, a few are

drug resistant.

&

How Antibiotic Resistance Happens

2 Antibiotics 3 Thedrug-
kill bacteria resistant
causing the illness, bacteria grow in
as well as good number and
bacteria protecting take over.

the body from
infection. Drug-
resistant bacteria
survive. %

N
"'

& Some bacteria
transfer their
drug resistance to
other bacteria,
causing more
problems.

§-f
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SCIENCE
Antibiotic-Resistant Bacteria



... FOR CONTROL
OF HOUSEHOLD PESTS

Prepared by the
Bureau of Entomology and Plant Quarantine
Agricultural Research Administration
Unitei‘i States Department of Agriculture, and
the United States Public Health Service
Federal Security Agency

Washington, D. C. . Issued March 1947

Old Paper Studios/Alamy Stock Photo
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FIGURE 12.7  Pesticide Impacts on Wildlife  
Before it was banned in the 1970s, DDT was widely used as a pesticide. However, DDT accumulated in ever higher concentrations up the food chain. So it also endangered several species of birds—including bald eagles—because it thinned their eggshells, leading to high mortality rates for their young. 



ENVIRONMENTAL COSTS
WATER

It takes 3x the amount of water
to produce one bottle of water

CO2

5> ounces CO2Z produced for
every 1 ounce of PET

OIL

7 ey " ' - 1/4 bottle full of oil is used to fill,
: transport, cool, and dispose of
1 bottle

Resulting in 15-20% profits...for a bottle often with|a product cost of less than $0.00001




R —

ttakes approximately 1 ;000

gaﬁdrmﬁwaiﬂ'tnmuimﬂﬂmrn
pound of cotton it takes to make a

single T-Shirt.

s sy, 500

gallons of water to produce the 1.5
pounds of cotton it takes o make a

pair of jeans.

ttakes approxmatety 25 0 00

gﬂimmdmh‘tnpmﬁmeﬂufﬂle

the making of y&uf QL

e

Not saying you shouldn’t buy clothes.

We all need bo stay clothed of course. But you could look into
purchasing second hand or even water efficient clothing! This is
somewhat of a drasfic life change so why not fry and conserve
the small amount of water we have in an easier way?

Become aware.

Awareness is the first step. Leam about water usage in the home
and around the community. Measure the amount of water you
use in a single day. Research how much water is used in objects
of your everyday life.

Aware those around you.

Spreading this knowledge to friends and family s nexi. How
much water do they use each day? If more people know about
water usage, people will change their behavior.

Conserve.

Check pipes for leaks. Shorten showers. Tumn off the faucet
while brushing your teeth. These are all ways to conserve water.

The hidden water usage in food, clothing and matenal production
is exirermely consumptive, yet this water use is invisible. Water is
a limited resource. It is the next ocil. Become intelligent about
water.



100

Distribution of mammals on Earth Our World

in Data

Mammal biomass is shown for the year 2015. ,R or H or * 1 million tonnes carbon (C)

Wild mammals Lwestock & pets
%global mammal biomass Cattle 62% g!obal mammal biomass

I T T o g
MMM TR TR TR EaT
MMM TS F T T T ..
MMM ZERERTTS o
MMM bl
PR 2R5 h

Humans _ Pigs Cj"”T"EES Asses Pets®
34% global mammal biomass " <1%  <1%

htt s://Jourworldindata.or

OurWorldinData.org searchand d ol



https://ourworldindata.org/

TABLE 121 Meat-Based versus Plant-Based Diets

Convention! (Gran-Fed) Mesr

e Requires more land, water, and energy e Requires less land, water, and energy

e Produces about twice the greenhouse e Produces about half the greenhouse
gas emissions of vegetarian diets gas emissions of conventional meat-

o Livestock are fed grains that people based diets
could be eating o Conventional tillage causes soil erosion

o Animal wastes can pollute water bodies e Plowing grasslands to plant crops
reduces soil organic matter and

e Ethical issues surround eating animals o
releases carbon dioxide

and confining them in feedlots
o Synthetic fertilizers and pesticides can

o QOveruse of antibiotics can cause anti- .
pollute water bodies

biotic resistance
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TABLE 12.1  Meat-Based versus Plant-Based Diets



When we eat a plant-
based diet, we are primary
consumers and have 10%
of the energy from the
primary producers
available to us.

1,000 units
of energy

10,000 units of energy

Primary consumers

Crops are primary producers.
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FIGURE 12.23 (Part 1)  Where Are You Eating on the Food Chain?  
Eating lower on the food chain is more efficient because less energy is required to produce the food that is eaten.



When we eat meat, we
are secondary consumers
and have just 1% of the
energy from the primary

producers available to us.

Secondary Consumers

100 units
of energy
Livestock are primary
1,000 units consumers that require
of energy additional resources like

water and generate
pollution.

10,000 units of energy Crops are primary producers.
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FIGURE 12.23 (Part 2)  Where Are You Eating on the Food Chain?  
Eating lower on the food chain is more efficient because less energy is required to produce the food that is eaten.




Regenerative agriculture

* Farming and grazing practices
that aim to improve soil health,

water quality, and biodiversity. Principles of Regenerative Agriculture

* Also aims to reduce greenhouse
gas emissions and help Minimize soil . Agroforestry

communities adapt to climate disturbance :
change. , o
X wo dighill ©
Neo inorganic ”
ey QETTTY ...

Fﬂ{gmffkrg Cover crops Y

%

lncurpnmte
livestock

Keep the soil covered






Number and Percentage of U.S. Population with Diagnosed Diabetes,

1958-2015
8 25
77 Percentage with Diabetes I
] + 20
6 1 ——Number with Diabetes -

Percentage with Diabetes

-
Number with Diabetes (Millions)

o +-+-+-+-+t++++++++++++t+++++t++t++++++++++++++++t+++++++++++++++++ 0

1958 61 64 67 70 73 76 79 82 85 88 91 94 97 00 03 06 09 12 15

Year

CDC’s Division of Diabetes Translation. United States Diabetes Surveillance System
available at http://www.cdc.qgov/diabetes/data







Palm oll



https://www.worldwildlife.org/pages/which-everyday-products-contain-palm-oil

% ol global greenhouse gas emissions come
f1 om food 105565 and waste

Emissions from food that is never eaten
accounts for 6% of total emissions
]

Luﬁtnn Consumer
waste

Food production is respon

H t# Jne-g 1 mr’rwr of fc c:d

OurWorId|r1Data org— lesearch and data to make prog

https://www.theguardian.com/environment/2016/jul/13/us-
https://ourworldindata.org/food-waste-emissions food-waste-ugly-fruit-vegetables-perfect



https://ourworldindata.org/food-waste-emissions
https://www.theguardian.com/environment/2016/jul/13/us-food-waste-ugly-fruit-vegetables-perfect

B Production

™ Handling and Storage
Processing

M Distribution and Market

B Consumption

61 46

Percentage of calories lost or wasted

North Industrialized Europe North Africa, Latin South and Sub-Saharan
America Asia West and America Southeast Africa
and Oceania Central Asia Asia
4L2% 25% 22% 19% 15% 17 % 23%

Share of total food available that is lost or wasted
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Use the Data
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AR

Subway bread too sweet to be called
bread: Irish court




ast Food

Cheap and quick.

Unhealthy processed
ingredients.

Purchased on the go without

: Embraces the preparation
Eaten ina hurry. and cooking of the meal.
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20 years ago Today Difference

a & =
- more

calories

333 calories 590 calories

350

more
calories

500 calories 850 calories

210 calories 500 calories

290

more
calories
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FIGURE 12.21  Growing Portion Sizes  
Average portion sizes have grown considerably over the past few decades, leading to greater caloric intake. A study by the British Heart Foundation found that portion sizes across 245 popular food products in Great Britain doubled between 1993 and 2013. Similar studies in the United States have found that portion sizes for nearly every food product increased during this time.
Adapted from National Heart, Lung, and Blood Institute (n.d.).



Where Americans Ate, 1987-2017

70

= Food at home

== Food away from home
60 -
501

Percentage (%)

FOOD EXIT 5A

FOOD EXIT 5B

=
30 - | ILVER'S

Joseph Sohm/Shutterstock
Graph adapted from Saksena et al. (2018)

1987 1997 2007 2017

Year
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FIGURE 12.22  Eat and Run  
Eating outside the home and on the go is increasing the share of processed foods in our diets. In 1970, food eaten outside the home made up just about 25% of the market share for food consumption in the United States. Today, food eaten outside the home makes up the majority of the market share for food consumption. 
Graph adapted from Saksena et al. (2018).



More about Ag.

e Antibiotics * Community supported
* Genetically modified * New agri;ulture
organisms (GMO) * Lettuce in NJ

* Marijuana in CO



_ * Destruction of the soil is the
Soil cannot be r6p|aced most fundamental kind of

in ‘human-time’ economic loss which the |
= & Eem human race can suffer. With

3 cnough time and money, a

IR neglected farm can be put

€ g back on its feet—if the soil is

< -+ % there. By expensive replanting
A and with a generation or two

# -~ of waiting, a ruined forest can
- L again be made productive —if

_ . ,- f ' the soil is there...But if the soil
o Ll ot ?« is gone, the loss is absolute
S gndirrevocable.
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