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but now farmers are far more likely 1o specialize, growing
corn for Tivestock feed, for example, or raising hogs, In
crop agriculture, specialization means monoculiure —
growing only one crop in a field, often on a very extensive
scale. Monoculture allows more elficient use of farm
machinery Tor cultivation, sowing, weed control, and har-
vest, and can create economies ol scale with regard 10
purchase ol seeds, fertilizer, and pesticides. Monoculiure
is a nawral owgrowih of an indusicial approach o agri-
culture, where labor inputs are minimized and echnology-
hased inputs are maximized in order o increase prodoctive
efficiency. Monoculiure wehniques mesh well with the
other practices of modern agriculiure: monoculture wends
te favor intensive cultivation, application of inorganic
fertilizer, irrigation, chemical control of pests, and special-
ized plant varieties. The link with chemical pesticides is
particularly strong: vast fields of the same plant are more
susceplible to devastating attack by specific pests and
diseases and reguire protection by pesticides,

ArrLication oF SyntHeTIC FErTiLIZER

The spectacalar increases in yields in the second half of
the 20th century were due in large part 1o the widespread
and intensive wse of synthetie chemical fertilizers. [n the
LLS., the amount of fertilizer applicd o felds each year
increased rapidly after World War 1L, from 9 million tons
in 1940 to more than 47 million wons in 1980, Worldwide,
the use of fertilizer increased tenfold between 1950 and
1992: since then, the increase has moderated, but in 2002,
the total world consumpiion of fertitizers was estimated
o he 1416 million meiric tons (FAQSTAT, 20035),

Produced in large guantities at relatively low cost
using [ossil fuels and mined mineral deposits, Tertilizers
can be applied casily and uniformly 1o crops (o supply
them with ample amounts of the most essential plant nutri-
efts, Because they meet plants” nutrient needs for the short
termy, Fertilizers have allowed farmers to ignore long-term
soil fertility and the processes by which it is maintained.

The mineral components of synthetic Fertilizers, how-
ever, are easily leached out of the soil. Inirfigated systems,
the leaching problem may be particularly acure o large
amount of the fertilizer applied to fields acwally ends up
in streams, lakes, and rivers, where it causes eutrphica-
from Lexcessive growth of oxygen-depleting plant and algal
lifer. Fectilizer can also be leached into groundwater used
for drinking, where it poses a significant health hazard.
Furthermore. the cost of fertilizer is a variable over which
farmers hive no control since it rises with increases in the
cost of petroleum.

IRRIGATION

A adequate supply of water is the limiting facior for food
production in many parts of the world. Thus supplying
water to lields from underground aguiters, reservairs, and

diverted rivers has been key to increasing overall vield
and the amount of land that can be farmed, Although only
18% of the worlds crop land is irrigated (FAQSTAT,
20055, this land produces 40% of the world’s food
i Serageldin, 1995; FAQ, 20021 Currently, there are more
than 44 ha of irrigated land per 1000 people 1o the world
[FAQSTAT., 2005,

All sectors of society have placed rapidly increasing
demands on fresh water supplies over the past half-century,
but agricubtural purposes account for the lion's share of
the demand — about 70% of water use worldwide ( Postel
and Vickers, 2004). Unforunately, agriculture is such o
prodigious user of waler that in many areas where land is
irrigated for farming, irrigation has a significant effect on
regional hydrology, One problem is that groundwater is
alten pumped faster than it is renewed by rainfall. This
overdraft can cause tand subsidence. and near the coast it
can lead w saltwater intrusion. ln addition, overdrafiing
groundwater is essentially borrowing water from the future.
Where water for irrigation is drawn from rivers, agriculiure
is often competing Tor water with water-dependent wild-
life and urban areas. Where dams have been built 1o hold
witer supplies, there are usually dramatic effects down-
stream on the ecology of rivers. Irrigation has another type
of impact as well: it increases the likelihood that fertilizers
will be leached from fields and inte local streams and
rivers. and it can greatly increase the rate of soil erosion,

CHemicat Pest anp Ween Controwu

Alter World War I, chemical pesticides were widely
touted as the new, scientific weapon in humankind's war
against plant pests and pathogens. These chemical agents
had the appeal of offering farmers a way to rid their fields
once and Tor all of organisms that continually threatened
their craps and literally ate up their profits. But this prom-
ise has proven to be lalse. Pesticides can dramatically
lower pest populations in the short term, but because they
also kill pests” natural predators, pest populations ean
often quickly rebound and reach cven sreater numbers
than before. The farmer i then forced o use even more
of the chemical agents. The dependence on pesticide use
that results has been called the “pesticide treadmill” Aug-
menting the dependence problem is the phenomenan of
increased resistance: pest populations continually exposed
to pesticides are subjected (0 intense natoral selection for
pesticide resistance. When resistance among the pests
increases, farmers are forced 1o apply larger amounis of
pusticide or to use different pesticides, further contributing
tor the conditions that promote even greater resistance,
Although the problem of pesticide dependence s
widely recognized, many farmers — especially those in
developing nations — do not use other options. Even
in the ULS.. the amount of pesticides applied to major field
crops, fruits, and vegelables cach vear remains at twice
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FIGURE 1.2 Roadeast spraying to control codling moth in an apple orchard in the Pajaro Valleyv, California.

of their nonhybrid cousins, o addition, hybrid plants
cannol produce seeds with the same genome as their
parents. making fanmers dependent on commercial seed
producers.,

More recently, breakthroughs in genctic engineering
have allowed the customized production of plant and ani-
mal varieties through the ability to splice genes from a
variety of organisms into the target genome, The resulting
organisms are referred to as transgenic, genetically modified
(GM), or genetically engineered (GE),

Only a few animal species used for food have been
genetically engineered as yet — these include pigs with
spinach genes that produce lower-far bacon and cows
that produce milk with higher casein levels — bt trans-
genic crop plants are now widespread and important in
agricultural production. Berween 1996 and 2003, the
area planted to genetically engineered crops worldwide
increased almest 40-fold, from 1.7 million ha tw 67.7
million ha {James, 2003), The U.5.. Argentina, Canada,
Brazil. China. South Africa, Australia, and India all
planted at least T00.000 ha to ransgenic erops in K13,
OF the worlds soybean crop, 55% was transgenic in
2003, as was 21% of the worlds cotton crop (James,
2003).

Although genetically engineered organisms hold
many promises — reducing the use of pesticides and
irrigation. allowing agricullure on soils oo saline {or
normal crops, and increasing the nutritional value of
some crops — there are many concerns about the spread
of this and related biotechnologies. The main source of
concern is the potential for the migration of moditfied
genes intw other populations. both wild and domestic,
This could result, for example. in more aggressive
weeds or the introduction of toxins inte erop plants,
Increased use of transgenic crops may also diminish
biodiversity, as traditional cultivars are abandoned, and
increase the dependence of farmers on the transnational
corporations owning the patents on the new organisms.

Facrory FARMING OF ANIMALS

IT you live ina developed country, a large portion of the
meat, eggs, and milk that you cat probably comes from
large-seale, industrialized operations driven by the aoal of
bringing these food products to market at the Towest pos-
sible unit cost. The animals in these “confined animal
feeding operations” (CAFOs) are ypically crowded so
tightly they can barely move, given antibiotics to prevent
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WHY CONVENTIONAL AGRICULTURE IS
NOT 5USTAINABLE

The practices of conventional agriculwre all wnd 1o com-
promise future productivity in favor of high productivity
in the present, Therefore, signs that the conditions nec-
easary Lo sustain production are being eroded should be
increasingly apparent over lime. Today, there 15 in fact
a growing body of evidence that this erosion is underaay.
In the last 15 yr, Tor example, all countries in which
Green Revolution practices were adopted at o large scale
have experienced declines in the annual growih rate of
the agriculiural sector. Further, in many areas where
modern practices were institoted for growing grain in the
1960s (improved seeds, monoculture, and [ertilizer
application), yields have begun to level off and have even
decreased Tollowing the initial spectacular improvements
in vield, Mexico, for example, has seen little change in wheat
yields since 1980, aler climbing from about 0.9 tons/ha in
1950 e 4.4 tons in 1982 {Brown, 2000 For the world
as o whole, the rise in land productivity has slowed
markedly since about 1990, In the 40 years before 1900,
world grain yvield per hectare rose an average of 2.1% a
year, bul between 1900 and 2000, the annual gain was
only 1.1 percent (Brown, 2001). From 2000 o 2003,
elobal grain reserves shrank alarmingly every year, from
035 million tons (a [21-d supply), o 382 million tons
i T1=d supply),

Figure L4 shows the world's annual per capita grain
production for each year from 1961 1o 2004, as caleolated
by the Food and Agriculture Organization (FACH of the
United Mations, These data indicate that after trending
upward for many years, per capita produciion of cereal

grains has wrended downward since reaching a peak in
1984, This situation is the result of reduced annual vield
increases combined with continued logarithmic popula-
tion growth.

The ways in which conventional agriculture puts
future productivity at risk are many, Agricullural resources
such as soil, water, and genetic diversity are overdrawn
and desraded, global eccological processes on which
agriculture ultimately depends are alwered. human health
suflers, and the social conditions conducive w resource
conservation are weakened and dismamled. Tn economic
terms, these adverse impacts are ealled externalized costs.
They are real and serious, but because their consequences
can be temporarily ignored or absorbed by society in gen-
cral, they are excluded from the cost—benefit caleulus that
allows conventional agriculiural operations (o continoe to
make economic “sense”

Soi Decrananon

Every year, according 1o the Food and Agriculture Orga-
nization of the United Nations, between 3 and 7 million
ha of valuable agricultural land are lost to soil degrada-
tion, Other estimates run as high as 10 million ha per
yedr {e.g., World Congress on Conservation Agricullure,
200 . Degradation of soil can involve salting, waterlog-
ging, compaction, contwminalion by pesticides, decline
in the goality of soil structure, loss of Tertility, and ero-
sion by wind and water, Although all these forms of soil
degradation are severe problems, erosion is the most
widespread. Worldwide, 25,000 million tons of topsoil
are washed away annually (Loftas et al., 19935), Soil is lost
o wind and water crosion at the rate of 5 to 10 tonsdha
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Overuse oF Water anp Damace 10
HyproLoGical SysTems

Fresh water is becoming increasingly scarce in many parts
of the world as industry, expanding cities, and agriculture
compete for limited supplies. Some countries have too
little water for any additional agriculiueal or indusirial
development 1w occur. To meet demands for water in many
other places, water is heing drawn from underground
aquifers much faster than it can be replenished by raintall,
and rivers are being drained of their water 1o the detriment
of agquatic and riparian ecosysiems and their dependent
wildlife. Many of the world's major rivers — including
the Colorado, Ganges, and Yellow — now run dry for part
of the year as a result.

Agriculture accounts for more than two thirds of glo-
bal water use. For every person on the planet, there are
more than 0,04 ha of irrigated land. Agricollure uses so
much water in part because it uses water wastefully. More
than half of the water applied 1o crops is never taken up
by the plants it is intended for (Van Tuijl, 1993), Instead,

S T

this water cither evaporates or drains out of fields, Some
wastage of water is inevitable, but a erear deal of waste
could be eliminated it agricullural practices were oriented
toward conservation of water rather than maximization of
production. For example, crop plants could be watered
with drip irrigation systems, and production of water-
intensive crops such as rice could be shifted away from
regions with limited water supplies,

The increasing importance of meat in homan diets
waorldwide is ancther faclor in agriculiure’s rising demand
For water, as is the trend toward concentrated grain feeding
of livestock. Animal factories vse prodigions amounts of
water for cooling the animals and Tushing their wastes,
and many animals drink large amounts of water. Hogs,
for example, can consume up to § gallons per animal per
day (Marks and Knuffke, 1998). And these are just the
direct uses ol water for raising livestock, Factoring in the
water needed to grow the biomass fed (o animals, animal-
derived food requires at least twice as much water to
produce as plant-derived [ood, and usually much more,

i i r ._-'l'll'I _‘_.,". &
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FIGURE 1.6 The San Luis Dam in California, Built in part 10 hold Drrigation water for farms on the west side of the San Joaguin
Walley, il is one of an cstimated SO0 dams in the world (hat trap lile-giving silt, destroy riverine and riparian ceosvslems, and

completely alier nateral hydrological functioning.
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THE GULF OF MEXICO’S HYPOXIC “DEAD ZONE”

Every summer, a large area of the Gull of Mexico near the mouth of the Mississippi River loses most of its dissolved
oxygen and thus its ability to support nearly all species of marine life, It has been appropriately named the “dead
zone.” The size of the dead zone varies, but in recent years it has been alarmingly large: in 2002 it encompassed
about 8500 square miles, nearly the size of New Jersey. The dead zone has many direct negative effeets on human
society. most notably threatening the important commercial fisheries of the Gulf coast region by Killing tish and
shrimp directly, compromising the ability of many species to reproduce, and altering migration patterns.

The dead zone is a direct result of massive amounts of nitrogen and phosphorus leaching out of the agricultural
lands of the Mississippi River basin and causing excessive growth (“blooms™) of phytoplankton in the Gulf., When
the phytoplankton die, their decomposition by bacteria uses up much of the oxygen dissolved in the water, The
relatively calm summer weather prevents mixing of the water column, resulting in the sustained hypoxic (low
oxvgen) conditions that kill fish and hottam-dwelling organisms.

The dead zone phenomenon shows the multifaceted and interrelated ways in which conventional agriculture impacis
the environment. Irrigation, intensive tillage, monoculture, over-application of inorganic lertilizer, and factory farming
ofanimals all play a role in causing unnaturally large amounts of nitrogen and phosphorus to flow into the Gulf of Mexico,

A little more than half of the excess nitrogen (an estimated 56%) comes from the inorganic fertilizer applied
to fields in Kansas, Missouri, the Dakotas, Arkansas, and the other agricultural states in the Mississippi's vast
witershed. Much of this nitrogen leaches into the region’s rivers because much more nitrogen is applied than can
be taken up by plants or chemically bound in the soil: excess fertilizer is applied because monocropped high-yield
varieties require it for maximum production. And even more nitrogen ends up in the rivers because of irrigation
and the crosion caused by intensive tillage.

About 25% of the excess nitrogen, and an even greater proportion of the excess phosphorus, comes from the
animal waste produced by hog, poultry, and cattle CAFOs. These nutrients find their way into the rivers from
manure spills, leaching of manure-reatment fagoans, and leaching from the excess treated manure applied to ficlds,

Ironically, if the Mississippi River and its tributaries were not so thoroughly engineered for human purposes
— dammed for flood control and irrigation, channelized and locked for shipping—its healthy aquatic and wetland
ecosystems and functioning floodplains would be able to remove much of the excess nitrogen and phosphorus {rom
the rivers before these nutrients reached the Gulf of Mexico. Since much of the altering of the rivers in the
Mississippi’s watershed was done for the sake of agriculture — irrigation and transport of agricultural commodities
— this is just one more way in which conventional agriculture is implicated in a continuing environmental disaster
with huge impacts on human society.
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FIGURE 1.7 Satellitc image of the “dead zone™ in the Gull of Mexico, The darker ancas indicate highly wibid waters with high
concenirations of phytoplankion fed largely by agricultural runoff from the huge Mississippi River basin. The phytoplankton in the
blooans will dic and sink to the bottom, causing hacterial decay that removes oxygen from the surrounding water, Source; MASA.
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af having a large genetic reservoir can be illustrated by
example, In 1968, greenbugs attacked the ULS, sorghum
crop, causing an estimated 5100 million in damage. The
nest year, insecticides were used w control the greenbugs
at a cost of about $30 million. Soon thereafter, however,
tesearchers discovered a sorghum variety that carried
resistance 1o the greenbugs. No one had known of the
greenbug resistance, but it was there nonetheless, This
variety was used to create a hybrid that was grown cxten-
sively and nol caten by greenbugs, making the pse of
pusticides unnecessary. Such pest resistance is common
indomesticated plants, “hiding™ in the genome but waiting
ta be used by plant breeders. As varicties are fost, however,
the valuable genctic reservoir of traits is reduced in size,
and certain raits potentially invaluable for future breeding
are lost forever. There may very well be a soyhean variety
somewhere in the world resistant to the new soyvbean rust,
but will plant sciemists locate it before it goes extinct?

Increasing vulnerability w disease is also a serious
concern for domesticated animal species as they lose their
genetic diversity, but perhaps more serious is increased
dependence on methods of indusirial food production.
Livestock breeds that are not adapted o local conditions
require climate-controlled environments, doses of antibi-
otics, amd large amounts of high-protein feed.

Loss oF Local ControL OveR AGRICULTURAL
Proouction

Accompanying the concentration of agriculture into
large-scale monocultural systems and factory farms has
been a dramatic decline in the number of farms and

4500

farmers, especially in developed countrics where mech-
anization and high levels of external inputs are the norm.
From 1920 1o the present, the number of farms in the
LL5. has dropped from more that 6.5 million to just over
2 million, and the pereentage of the population that lives
and works on farms has dropped below 2%, Data from
the 2000 U.S, census show that only 0L4% of the
emploved civilians in the U.S. listed their occupation as
“farmer or rancher” (LLS, Census Bureaw, 2005), In
developing countries as well, rural people who work
primarily in agriculiure continue to abandon the land to
move to urban and industrial areas, which will hold an
estimated 60% of the world’s population by 2030. As
shown in Figure 1.8, there are now far more peaple in
the world whose livelihoods are nonagricultural than
there are people who grow food, and this gap continues
to widen over time.

Besides encouraging an exodus from rural arcas,
large-scale commodity-oriented farming tends to wrest
control of food production from rural communities,
This trend is disturbing because local control and place-
based knowledge and connection are crucial to the kind
of management required for sustainable production.
Food production carried ouwt according to the dictates
of the global market, and through technologics devel-
oped elsewhere, inevitably severs the connection 1o
ccological principles. Experience-based management
skill is replaced by purchased inputs requiring more
capital, energy, and use of nonrenewable resources,
Farmers hecome mere instruments of technology appli-
cation, rather than independent decision-makers and
managers,
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the world reached a dubious milestone: the number of
overweight people (about 1.1 billion) grew roughly
equal to the number of underweight people (Gardner and
Halweil, 20001, This statistic indicates that the unequal
distribution of food — which 15 both a cause and a con-
sequence of global inequality — 15 at least as serions a
problem as the threats w global food production.

Developing nations too often grow Tood mainly Tor
export to developed nations, using external inputs pur-
chased Trom the developed nations. While the profits [rom
the sale of the export crops enrich small numbers of elite
landowners, many people in the developing nations go
hungry — an estimated 815 million in 2002 (FACH, 2004,
In addition, those with any land are often displaced ns the
privileged seck more Tand on which to grow exporl crops.

Besides causing unnecessary human suffering, rela-
Lionships of inequality tend to promote agricultural policies
and farmer practices that are driven more by economic
considerations than by ecological wisdom and long-term
thinking. For example, subsistence farmers in developing
nations, displaced by large landomvners increasing produc-
ten for export, are often forced to farm marginal lands,
The results are deforestation, severe erosion, and serious
social and ecological harm,

Although inequality has always existed between
countries and between groups within countrics, the
maodernization of agriculture has tended to accentuate
this inequality because its benefits are not evenly dis-
tributed. Those with more land and resources have had
better access 1o the new technologies. Therefore, as long
as conventional agriculture is based on First World
technology and external inpuls accessible to so few, the
practice of agriculture will perpetuate inequality, and
inequality will remain a barrier 1o sustainability.

RUNNING OUT OF SOLUTIONS

During the 20th century, food production was increased
in two ways: by bringing more land under production and
by increasing the land’s produoctivity — the amount of food
produced per unit of Iind, As detailed above, many of the
lechniques that have been wsed Lo increase productivity
have a great many negative consequences that in the long
term work 1o undermine the productivity of agriculiural
Lty and in many cases these techniques have approached
their physical and practical limits. Conventional means of
increasing productivity, therefore, cannot be relied on
e help meet the increasing [ood needs of an expanding
global population — a population that surpassed 6 hillion
in 2004, according to U.N. estimates,

However, increasing food production by cultivating
more land is also problematic. Most of the land on the
Earth’s surface that is amenable to agricultare has already
been converted to human use, and of this chunk of land,
the proportion that can be farmed Is actually shrinking
due 1o urban expansion, soil degradation, and desertifica-
tion. In the coming years, the growth of cities and indus-
triaglization will continue to claim more agricultural land
— and often the best land, o, In addition, climate change
threstens o take large areas of agricaltural land ow of
production, especially in the tropics, where warming and
drying may accelerate desertification in some areas and
rising sea levels will inundate low-lying land.

Figure 1.10 shows the problem graphically, In the
mid-1980s, the regular annual increases in the area of
arable land worldwide observed since the 19705 (and
carlier) ceased, and shrinkages have been observed in the
periods [988 o 1992, 1004 (o 1995, 1997 o 1999, and
20HH to 2003,
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FIGURE 1.10 Worldwide arable land area. 1970 1o 2003, As the 1ota] amount of arable land remains about the same each vear,
populution growth continues its upward trend. Dasa sowree: Food and Agriculture Oreanization, FAOSTAT dalabase, 2006,
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The Rote oF AcrotcoLocy

The agriculture of the future must be both sustainahle g
highly praductive if it is to feed the growing human pop-
ulation, This twin challenge means that we cannot simply
abandon conventional practices wholesale and retarn o
traditional or indigenous practices. Although iraditional
agriculture can provide models amd practices valuahle in
developing sustainable agriculture, it cannol produce the
amount of food required 1o supply distant urban ceners
and global markets because of its focus on meeting local
and small-scale needs,

What is called for. then, is a4 new approach to agri-
culture and agricultural development that builds on the
resource-conserving aspects of traditional, Jocal, and
st l-scale agriculture while at the same time drawing on
modern coological knowledge and methods. This
approach 15 embodicd in the science of agroecology,
which is defined as “the application of ecological concepts
and principles to the design and manaszement of sostain-
able food systems,”

Agrovcology provides the knowledge and methodal-
ngy necessary for developing an agriculture that 15 on the
one hand covironmentally sound and on the other hand
highly productive and economically viable. It opens the
door o the development of new paradigms for agriculiure,
in part because it undercuts the distinction between the
production of knowledge and its application. Tt values
the local, empirical knowledge of farmers, the sharing of

this knowledge, and its application (o the common goal
of sustainahility,

Ecalogical methods and principles form the founda-
tion of agroecology, They are essential for determining
(13 it a particular agricultural practice, input, or manage-
ment decision is sustainable, and (2) the ecological basis
for the functioning of the chosen management strategy
over the long lerm. Onee these are known, practices can
be developed that reduce purchased external inputs, lessen
the impacts of such inputs when they are used. and estab-
lish o basis for designing systems that help farmers sustain
their farms and their farming communities,

Even though an agroecological approach begins by
focusing on particular components of a cropping system
and the ecology of alernative management strategies, it
establishes in the process the basis for much more.
Applied more broadly, it can help us examine the histor-
ical development of agricultural activities in a region and
determine the ecological basis for selecting more sus-
tainable practices adapted 1o that region. 1t can also trace
the causes of problems that have arisen as a result of
unsustainable practices. Even more broadly, an agroeco-
logical approach helps us explore the theoretical basis
for developing models that ean facilitate the design,
testing, and evaluation of sustainable agroccosystems,
Ultimately, eeological knowledge of agroccosyvstem sus-
tainability must reshape humanity's approach 1o growing
and raising food in order for sustainable food systems
to be achieved worldwide,

THE HISTORY OF AGROECOLOGY

The two sciences [rom which agroecology is derived — ecology and agronomy — had an uneasy relationship
during the 20th century. Ecology had been concerned primarily with the study of natural syslems, whereas
agronomy dealt with applying the methods of scientific investigation to the practice of agriculture. The boundary
between pure science and nature on the one hand, and applied science and human endeavor on the other. has
kept the two disciplines relatively separate. with agriculture ceded to the domain of agronomy. With a few
important exceptions, little attention was devoted to the ecalogical analysis of agriculture until the mid-1990s,

An early instance of cross-fertilization between ecology and agronomy occurred in the late 1920s with the
development of the field of crop ecology. Crop ceologists were concerned with where crops were grown and the
ccological conditions under which they grew best. In the 1930s, crop ecologists actually proposed the termagroccology
as the applied ccology of agriculture. However, since ecology was becoming more of an experimental science of
natural systems, ecologists left the applied ecology of agriculture 1o agronomists, and the term agroecology seems
Lo have been forgotten,

Fallowing World War 11, while ecology moved in the pure science direction, agronomy became increasingly
results-oriented, in part because of the growing mechanization of agriculture and the greater use of agricultural
chemicals. Rescarchers in each ficld beecame less likely 1o see any commonalties between the disciplines and the
cull Between them widened,

In the late 19505, the maturing of the ccosystem concept prompred some renewed interest in crop ecology and
some work in what was termed agricultural ecology. The ecosystem concept provided, for the first time, an overall
framework for examining agriculture from an ecological perspective, although few researchers actually used it in
this way,
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FOOD FOR THOUGHT

|, How does the holistic approach of agroecology
allow for the integration of the three most
importanl components of sustainability: eco-
logical soundness, economic viability, and
social cquity?

20 Why has it been so difficolt for humans to see
that much of the environmental degradation
caused by conventional agricullure is o conse-
quence of the lack of an ecological approach 1o
agriculture?

3. What commaon ground is there between agron-
omy and ecology with respect o sustainable
agriculture?

4. What are the issues of greatest importance that
threaten the sustainability of agriculture in the
town or region in which you live!?

INTERNET RESOURCES

Agroecology
wiwwagroccology.org
A primary site for information. concepts, and
case studies in the Meld of agroecology.

Earth Policy Institule

www.earth-policy.org

Led by the well-known eco-economist Lester
Brown, this organization is dedicated 1w
providing a vision of an cco-economy and a
roadmap on how to gei there. The website
provides information on major milestones
and setbacks in building a sustainable society.

Food and Agriculiure Organization of the United
MNations
www. {a0.org

Food First: Institute for Food and Development
Palicy
woanw foodfirst.org
Food First is a nonprofit think-tank and “educa-
tion-for-action center” focused on revealing
and changing the root causes of hunger and
poverty around the world.

Pesticide Action Network International

www.pan-international.org

Pesticide Action Network (PAN) is a network
of over 600 participating nongovernmental
organizations, institwtions and individuals in
over 90 countries working to replace the use
of hazardoos pesticides with ecologically
sound aliernatives.

Sustainable Tahle
www.sustainabletable.org
Sustwinable Table is a consumer campaign
developed by the Global Resource Action
Center for the Environment.

Worldwatch Instinue

wwwoworldwatch.org

A nonprofit public policy rescarch organization
dedicated 1o informing policy makers and
the public abouwt emerging global problems
and trends, and the complex links between
the world economy and its environmental
support systems, Food and farming are key
support systems they monitor,
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