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Garden



What is sustainability as applied 
to agriculture?

How is sustainability defined?
Economically viable 
Ecologically sound
Socially just



Organized to provide the 
following goals:
Provide food and fiber
Enhance environmental quality and the natural 
resource base
Make the most efficient use of non-renewable 
and on-farm resources
Sustain the economic viability of farm 
operations
Enhance the quality of life for farmers, their 
families, communities and society as a whole



Agriculture itself
Some argue that agriculture itself is a “bad” idea 
and in comparison with hunting and gathering was 
a fall from the garden (Jared Diamond and Wes 
Jackson)
Or is there a co-creation between humans and 
nature on small diversified farms(David Kline in 
“Great Possessions”), ie creates habitat
Beyond this…family size plots cultivated by hand 
for some 10,000 + years
No fertilizers, pesticides, mechanization until 
relatively recently (last century)
Modern ag is the “great experiment” and
Organic agriculture is conservative?



Last 150 years, trend toward increasing inputs
some mechanization from 1850s on
inputs, like fertilizer, low
hybrid corn developed in 1930s
explosion of pesticides, high input breeding 
post WWII and Birth of “modern agriculture”

1919



In Developing World modern ag was 
manifest as the “Green Revolution” 
--not “green” in the sense that used now

1943 famine in India and post WWII 
appeared to be imminent famine in China 
and India 
Wanted to use for peace the technologies 
developed for war, especially pesticides

pesticides are defined as a substance which kills 
weeds, insects or bacteria, fungi (disease-
causing organisms)



What is the green revolution?

The adoption of high yielding 
varieties that are dependent 
upon irrigation, fertilizers and 
pesticides (inputs).

Monocultures of plants and
animals

Therefore this is called 
“high external input” Orville Vogel, ARS wheat 

breeder, Pullman WA



Increased efforts in plant/animal 
breeding that started in the 1940s

Borlaug, Father of Green Revolution, started with wheat breeding
for semi-dwarf variety that would not lodge (fall over).  Wheat
lines released in 1950s and 60s, also rice and corn.



Successful in terms of yield 
increase and absolute increase 
food production

Muir, OSU



However, only keep up with population
Grain production per person

Muir, OSU



Loss of agrobiodiversity

Eggplants and squash
offered by Seed Saver’s 
Exchange



Breeding turns to GMOs

Allows movement of genes more quickly 
from one organism to the other– can cross 
species barrier
Contamination of traditional seedstocks, 
e.g. corn in Mexico (Ignacio and Chapman)
Contamination of organic seeds, especially 
corn and canola



High inputs of fertilizer and water
needed with new seeds

Ableman, M. 1993. The Good Earth



Lack of response to fertilizers over 
time

Cox and Atkins.  1979. Agricultural Ecology



Soil degradation and erosion
Cotton in Central Valley CA 
after harvest
Salinization (salt 

buildup)

Abelman, M. 1993
The Good Earth



Monoculture causes problems with 
diseases and pests Abelman, M 1993. The Good Earth



Monoculture helps insects develop 
resistance 
to pesticides

Dent, D.  1991. Insect Management



Stronger and stronger
pesticides  used
e.g. methyl bromide 
to sterilize soils
(Bush admin just 
applied for extension
of use with Montreal 
convention-- breaks
down ozone layer)

Fatal Harvest. 2002



Move from diversified farms:
Plant and animal production 
separated for sake of “efficiency”

Plants considered factories
Animals considered separate factories
Put inputs in
Get saleable products out
Waste disposal an externality not included 
in production costs



Animals Confinement Feeding 
Operations (CAFO)

Antibiotics fed as growth promoters
Antibiotic resistance found in bacteria in 
surface water downstream from confined 
animal feeding operations

Nitrates accumulate in groundwater
Feeding operation ammonia 
causes air pollution

health effects



Energy use in modern agriculture
Corn output/energy input

Ratio in 1945 = 3.5
Ratio in 1983 = 2.5

Between 1910 and 1983 corn yields in the US 
increase by 346% (on a per area basis) but energy 
inputs increased by 810%
Putting more and more fossil fuel energy into 
production to maintain output

• Pat Muir, OSU



Inputs become more contaminating

Common sense dictates that sustainability is 
not: 
Adding toxic and hazardous waste to fertilizer
Coupling industrial to agricultural cycles
Worldwide contamination called “the biggest 
environmental problem of the 21st century” 

Read: Duff Wilson. 2001. Fateful Harvest
Check heavy metal content of commercial 
fertilizers at:   
www.wa.gov/agr/PestFert/Fertilizers/ProductDatabase.htm



Saved by the environmentalists?
Rachel Carson publishes 
Silent Spring in 1962

Negative environmental impacts of agriculture 
come forward
Environmentalists view agriculture “bad” because 
it is humanly managed vs. the “pristine” natural 
world
Environmental groups don’t actively support 
organic agriculture until last 5-10 years
Many env. groups have started massive campaigns



In 1970s, social impact of green revolution 
was reported
in Punjab, India, small farmers loose their 
land, credit becomes an issue
In the US tremendous 
loss of farmers from 30% 
to 1% of the population in 
70 years

Sociological effects of modern 
agriculture and Green Revolution

FAO



Current corporate consolidation, 
vertical & horizontal 
integration

Vertical: One 
company, or suite of 
companies owns the 
entire production 
chain
Horizontal: owns 
many different 
companies that do the 
same operation

Heffernan 1999.  Food Circles Website



Consolidation in seed companies
Five companies own 75% of vegetable seed market; 10 companies
own 30% of all commercial seed  (RAFI July 99)

Hendrickson 2002. Food Circles Website



Consolidation in grains

Hendrickson 2002. Food Circles Website



Consolidation of meat processors
2001

Hendrickson 2002
Food Circles Website



Increasing power of retailers

Hendrickson 2002
Food Circles Website

Processors and



Retail consolidation

Hendrickson, M. and W. Heffernan.  Food Circles website



Consolidation
in 
Organic Sector

Eight of the top food 
corporations 
own the 38 largest organic 
businesses.
.



For consumers



Silver lining?

Consumers may have more of an impact 
through demanding changes in their 
retailers

If 10 people make requests retailers take note 
(Broken Limbs)



US Ag Policy does not favor small farmer 
because of supposed “inefficiency”

Does not enforce anti-trust laws that could break 
up monopolies
1970s Earl Butz “Get big or get out” to producers
Larger farmers appear to be more efficient 
because externalities are not taken into account 
(like environmental pollution) but they are able to 
take advantage of government incentives and 
subsidies ($30 B in US) more than small farmer



Current problems: The farmer 
squeezed between inputs and retailer

Gliessman, S. 1998. Agroecology



Globalization means cheaper food 
available abroad– apples from China and 
Chile compete with local apples

Hendrickson 2002. Food Circles Website



How can we tell if a farm is 
sustainable?

Do they mimic nature?, ie do they follow 
“ecological rules” of energy flow and 
nutrient cycling
Are plant and animal 
components coupled?
Revisit the “rules of 
ecology”

Heifers grazing-- not confined
plant and animal components
together (WICST) 



Energy flows from the sun to entropy 
through a functioning food web

SWCS/NRCS. 2000. Soil Biology Primer



Does the agricultural system feed 
the food web?

Manures (plant and animal systems coupled)
Organic matter, plant material left over from 
harvest
Weeds cut an left as mulch or composted and 
returned
Mulch
Does it decrease participation of certain members 
of food web through pesticides?



Is the nutrient cycling closed?

Mimics nature: What goes off the farm must 
be replenished within a human timeframe

Nutrients just change enclosing form but if 
phosphorus leaves, it returns

Hints in thinking about this
Once an atom of a particular nutrient, always an 
atom
There are a finite number of any particular 
element circulating within the biosphere

Plants give to animals which give to plants



What is one result of nutrient 
escape?Dead zone in Gulf of Mexico from 
Mississippi River  (7000-8500 sq. miles)

% of oxygen depleted



How to close nutrient cycles

For fertilization use local manure (contain 50-85% 
of nutrients fed depending on nutrient) and plant 
residues-- these avoid both environmental 
contamination and the use of fossil deposits of 
nutrients, e.g rock phosphate
Human manure use ultimately is important, not 
sewage sludge currently because contaminated 
with industrial chemicals and heavy metals

Although heavy metal content has decreased since 
1970s



Chinese have used “night soil” for 
centuries to close nutrient cycle



Examples of the food system 
moving toward regional 
sustainability

Organic, take 2 
Backyard farming/gardening in US
Urban agriculture 



A. Does organic = sustainable?

Is sustainability a goal?  Is it attainable?
Organic is a set of regulations as part of the 
communication between producers and 
consumers

Is this necessary if you know your producer 
(Brazil delegation at IFOAM meeting 2002)



Organic sales increasing at 
20+%/yr in US and world

Organic Trade Asso. website



Organic with better nutritional quality, 
less disease producing or
antibiotic resistant organisms

More Vit C, iron, magnesium, phosphorus 
and 19 other mineral Soil Association, 2001, Organic Farming and 
Human Health; Consumer Reports 1998 study

Increased anti-cancer CLA in grazed meat, 
milk and poultry
No madcow disease in herds of organic 
meat producers in Britain
Much reduced antibiotic resistant strains of 
bacteria in organic vs. conventional dairies



B.  Is subsistence an alternative?
How much is being produced in 
backyard gardens?
How much can be produced?
Example of “Victory Gardens”

16th century war gardens
WWI and WWII
Canada “The Garden Warriors of 
1942”
US data



Canada example: At first government 
opposed backyard gardening

Canada: Home Vegetable Gardening, 1942 
“Unless conditions are favourable, a 
vegetable garden should not be undertaken.  
We cannot afford to waste fertilizer, 
equipment and energy unless location and 
soil are suitable and the gardener is 
determined to follow through to harvest and 
use”.



Victory Garden Brigade 1942

History: WWI Provincial gov’t passes “The 
Greater Food Production Act”

Municipalities able to take possession of vacant lots for 
cultivation purposes without paying compensation to 
the owner

Shortage of vegetables due to war and Japanese 
interment
1943 change in gov’t, issue The Wartime Garden



Victory Gardens are a success

VG the size of Stanley Park in Vancouver
209,200 gardens, 1425 in city-owned lots
Produced 550 lbs of vegetables each
1/7 were city gardeners
1943 15% more than in 1941 and 24% in 
1940
In 1943 in Vancouver 52,000 gardens with 
food = $4 million USD at that time



USDA Published Public 
Service booklets

Topics included soil 
health, how to plant, 
when to plant, how to 
tend plants, pest 
identification and what 
to plant
Gardening was not a 
drudgery but a pastime 
and a national duty



Home processing of foods

A kitchen of WWI
Canning supplies



C.  Potential of Urban Gardening
London: 14% grow food which meets 18% of 
daily nutritional needs
Moscow families engaged in food production: 
1970 20%, 1990 65%
Havana- 95% vegetables produced that are 
consumed
United Nations Environment Program estimates 
15% of food worldwide is grown in cities and this 
could be expanded 
Yields 13x more than rural farms
But what are the exact figures for urban 
production?   



With more globalization and 
instability…

Campesinos (small subsistence producers) 
haven’t disappeared
Greater dream of self-sufficiency

Edelman



“No unemployment insurance can be  
compared to an alliance between a man and 
a plot of land”

• Henry Ford



How do we “create a post-materialistic 
world view of ourselves and the natural 
world”?

Donald Worster, “The Wealth of Nature” in 
New Agrarianaism



Review questions

What are major production problems?
What are major food system problems?
Is backyard production an antidote to 
globalization?



The
End
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