It is not yet widely recognized that the livestock industry has be-
come a major threat to the world’s economy, the environment,
consumer health, and the food security of nations and genera-
tions to come. Farm animals do have a place in ecologically
sound agriculture, but, as will be shown, they have not been
properly integrated either in the United States or in other devel-
oped and less-developed nations of the world.

Basic Issues and Solutions

The world’s 4 billion livestock (and some 10 billion poultry and
rabbits) are raised under either pastoral, rangeland conditions,
or more intensive husbandry conditions in less arid regions (see
Figure 1). There is a clear correlation between pastoral and no-
madic livestock production and the spread of deserts worldwide
(see Figure 2). Areas of desertification in various countries are
caused in part by ecologically unsound livestock husbandry
practices. Improper livestock practices and destruction of veg-
etation combine to cause environmental degradation. Over-
stocking results in overgrazing, soil erosion, and poor herd nutri-
tion and productivity. These problems are often compounded by
diseases and inadequate veterinary preventive medicine. Ac-
cording to the United Nations Environment Programme, the role
of the veterinary profession in contributing to environmental deg-
radation through expansion of nonsustainable livestock practices
is very significant (see Figure 3). Deserts continue to spread as
a consequence. Overgrazing has now degraded 73 percent of
the world’s rangeland.

Table I: Numbers (Millions) of Livestock in the World in 1985

Livestock Number Livestock Number
Cattle 1,269 Asses 41
Sheep 1,122 Camels 17
Pigs 791 Mules 15
Goats 460 Chickens 8,287
Buffaloes 129 Turkeys 216
Horses 65 Ducks 169

Saource: FAO (1986).

The FAO estimates 1 milfion tons of rabbit meat were produced in the 1980’s. Which
would require an estimated 1 biflion animals per annum.
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Figure 2: United Nations Environment Programme
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Nonsustainable agricultural practices have led to the demise of
past civilizations. The U.S. Department of Agricuiture, Soil Con-
servation Service report “Conquest of the Land Through 7,000
Years” has documented how deforestation and poor livestock
husbandry practices have led to the demise of civilizations and
empires, especially in the Middle East, over the past 7,000
years. Cattle once thrived some 3,000 years B.C. in the Alge-
rian Central Sahara, which is now a desert. Rock paintings from
Tassili-N-Ajjer, Algerian Central Sahara, 2,900 B.C., show how
abundant cattle once were in this region.

Nonsustainable agricultural practices and poor range manage-
ment continue to create deserts today. Poverty and famine in
many regions of the world are linked with destructive livestock
and other agricultural practices. The increasing human popula-
tion, now at 5.4 billion, necessitates a radical shift toward a more
sustainable use of natural resources, as well as rigorous con-
straints on population growth. Increasing human population
growth has resulted in deforestation in many parts of the world
for fuel and to clear more land for crop as well as livestock pro-
duction (see Figure 4). Deforestation is a major contributing fac-
tor to the greenhouse effect of global warming, since trees ab-
sorb carbon dioxide, one of the greenhouse gases that traps
heat in the lower atmosphere. This problem is compounded by
the widespread practice of burning rangeland to stimulate new
growth for livestock and to control brush. Regular burning may
actually lead to a loss of soil nitrogen. Deforestation, especially
in the Amazon, is a significant contributing factor to global warm-
ing, as hundreds of thousands of acres of tropical forests are
burned or felled to clear land primarily for livestock production by
government-subsidized cattle ranchers.

Regions where livestock are raised intensively, especially in Eu-
rope, have been linked with the destruction of forests through
acid rain derived from ammonium sulfate and other gases from
animal wastes. Livestock wastes also result in significant quanti-
ties of methane production, which is now recognized as a major
greenhouse gas, the accumulation of which contributes to global
warming.

Basic Issues and Solutions

Figure 4: World Land Use Changes, 1966-80
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Overstocking and overgrazing by livestock not only contribute to
environmental degradation but also result in the so-called albedo
effect. This phenomenon entails the reflection of sunlight from
the land back into the atmosphere, which inhibits cloud forma-
tion and thus contributes to increased arid conditions.

Since its beginnings some 8,000 years ago, livestock farming
has waged war against predators, which has led to the further
degradation of natural ecosystems and the loss of biodiversity.
Modern indiscriminate methods of predator control, including
traps and poison baits, have resulted in serious ecological imbal-
ances and the eruption of pest problems, especially of small ro-
dents, which compete with livestock for forage in the absence of
predators that normally keep their numbers in check. As a con-
sequence of the livestock industries’ war against predators, cost-
ing billions of dollars over the years in the United States at tax-
payers’ expense, many predator species are now endangered,
like the wolf in North America, Europe, and Asia. In 1988, the
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Animal Damage Control program (ADC), run by the U.S. Depart-
ment of Agriculture, intentionally killed 4.6 million birds, 9,000
beavers, 76,000 coyotes, 5,000 raccoons, 300 black bears and
200 mountain lions. (The various poisons that the ADC uses are
a major reason why the California condor is close to extinction.)

With skilled rangeland management, however, natural
biodiversity can be preserved, if not enhanced. Butin many re-
gions of the world, poor rangeland management, price supports,
and ill-conceived aid and development programs have resulted
in a drastic loss of biodiversity reflected in the decline of wild her-
bivorous animals that compete with livestock and sometimes
harbor and transmit disease to livestock. Once vast herds of
buffalo, or bison, roamed the open ranges and prairie plains of
the United States. Uncontrolled hunting and poor rangeland
management have resulted in the virtual extermination of not
only the buffalo but also of bighorn sheep, elk, and pronghorn.
Such loss of biodiversity is a cardinal sign of environmental deg-
radation and means an overall loss of rangeland productivity.

More intensive livestock husbandry practices entail the use of
confinement buildings that were considered pathogenic and not
conducive to livestock health, and feedlot operations. These in-
tensive systems of cattle production are responsible for many
health and welfare problems. According to the U.S. National
Research Council report “Alternative Agriculture,” the total death
and disease losses in U.S. livestock are estimated at $4.6 bil-
lion annually, losses in cows from mastitis are around $2 billion
annually, losses from pneumonia in hogs and cattle are some
$800 million, and losses from crippling lamenesses in confine-
ment-raised hogs were estimated at more than $24 million for
1988-1989. According to the 1992 USDA National Swine Sur-
vey, 15% of live-born pigs die before weaning.

Intensive livestock production is not adequately integrated with
other agricultural practices. The nutrient loop (of recycling ani-
mal manure) that once connected crops and livestock has been
broken (see Figure 5), resulting in high fertilizer bills, high waste-
disposal costs, and widespread pollution of surface and ground
waters. Farm animal wastes contain potentially harmful quanti-
ties of nitrogen, phosphorus, bacteria, and feed additive resi-
dues, including a variety of drugs and chemicals, like arsenic,
selenium, copper, and zinc.

Basic Issues and Solutions

Another related problem associated with livestock production is
the need for water, cattle (cows in particular) having a very high
water requirement averaging more than 9,000 liters per year per
animal. Some 300—400 gallons of water are used in the United
States to produce one pound of beef (see Table I1).

Figure 5
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Relationships between soil, animals and crop plants and inputs and outputs of an ideal
agroecosystem. In intensive animal production systems, the manure nutrient cycle
has been broken.

Table Il: Estimated Total Water Requirements for Animals

Average water use Animals in world Total water use
(liters/yr) (1,000) (million m3/yr)

Horses 5,475 63,871 350
Mules 5,475 15,279 84
Asses 5,475 39,866 218
Cows 9,125 221,546 2,022
Cattle 9,125 1,272,541 11,612
Buffalo 9,125 126,102 1,151
Camels 9,125 17,207 157
Pigs 1,460 786,668 1,149
Sheep 730 1,139,520 832
Goats 915 459,575 421

17,994

Source: U.N. (1986).
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A reduction in the production and consumption of meat is clearly
necessary, not only for economic and environmental reasons,
but also for reasons of public health. There is increasing medi-
cal evidence of the contribution of high animal protein and fat
consumption to a variety of human diseases, such as various
forms of cancer, osteoporosis, arteriosclerosis, heart attack, kid-
ney disease, gallbladder disease, obesity and diabetes. Human
illness costs are estimated at more than $4 billion annually when
millions of people develop bacterial food poisoning from con-
taminated meat and other animal produce. The widespread
practice of feeding animal wastes and renderings back to farm
animals is a major source of such bacterial contamination and
can cause serious animal health problems also.

Demographic studies reveal a very clear correlation between the
per capita meat consumption and the incidence of bowel cancer
and heart disease. In the more developed nations where per
capita meat consumption is higher than in poorer countries,
there is a greater incidence of colon cancer and death from
heart attacks and arteriosclerosis. Likewise, a correlation has
been found demographically between daily per capita intake of
animal fat and death from breast cancer. |t is a tragic irony that
many human health problems that arise as a result of excessive
animal fat and protein consumption and that could be prevented
by a change in dietary habits are modeled in animal experiments
aimed at curing these diseases of conspicuous consumption
among the affluent.

It is now becoming more widely recognized that planet Earth is
endangered, and evidence is mounting that, without a change in
agricultural practices, energy sources and uses, control of hu-
man population, and reduction of the livestock population, the
quality of life on this planet will continue to decline. The world’s
meat industry needs to be drastically reformed to embrace the
principles of humane stewardship, which includes the land ethic
of an ecologically sound, sustainable, and socially just agricul-
ture.

We must look closely at the real costs of livestock production.
Producing beef under feedlot husbandry is the most inefficient
way of producing animal protein. Rangeland lamb and beef pro-
duction are much more efficient, provided the rangeland is not ir-
reparably degraded. Another way of looking at this is at the

Basic Issues and Solutions

number of pounds of protein derived per acre. Soybeans pro-
duce 360 pounds of protein per acre, while beef produces less
than 40 pounds per acre of good land. In other words, one hect-
are of land will supply one person with beef for only 190 days, in-
creasing to 5,495 days if soybeans are raised on that same land.

The estimated inputs of grain, energy, and water to produce one
pound of meat, eggs, and milk reveal a clear trend of decreasing
efficiency with confinement-hog and beef-feedlot operations in
the United States showing the greatest inefficiencies, principally
because of the high costs of grain and soybean production (see
Table IIl). Yet in the United States, public taxes underwrite
some 50 percent of these costs via subsidies to the animal feed
industry, a cost not fairly reflected in the price of meat in the gro-
cery store. lronically, contract-meat producers tend to overpro-
duce, which lowers their revenues while the grocery store prices
remain the same.

Table Ill: Inputs Used to Produce One Kilogram of Meat, Eggs
or Cheese, United States, 1991

Product Grain1 Energy
(kilegrams) (thousand kilocalories)

Pork 6.9 30

Beef 4.8 17

Chicken 2.8 13

Cheese 3.0 10

Eggs 2.6 10

lIncludes soybean meal.

Source: Durning and 8rough (1991).

It should not be forgotten that, in order to maintain meat as a
staple in the diet, richer nations rely upon imports of animal
feeds from other countries, which too often results in the loss of
productive land to feed the people of these countries. This af-
firms Mahatma Gandhi’s contention that ‘the cattle of the rich
steal the bread of the poor.”

In the United States, 70 percent of the annual grain crop is fed to
livestock and poultry (see Table IV). Worldwide, farm animals
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consume an estimated 38 percent of the total grain harvest ac-
cording to World Watch Institute analysts. The production of
soya meal in the United States and Brazil for export as livestock
and poultry feed is illustrative of how fertile land is being wasted
to raise feed for animals rather than food for people (see Table
V). In 1990, the governments of industrialized countries spent
$120 billion to subsidize farm animal production, including the
feed that livestock consume.

Table IV: Grain Consumed by Livestock, 1990

Share of Grain Consumed

Country/Region (percent)
United States 70
Eastern Europe 64
EC 57
Soviet Union 56
Brazil 55
Japan 48
Middle East 33
China 20
Southeast Asia 12
Sub Saharan Africa 2
India 2

Source: U.S. Departmentof Agriculture. Foreign Agricultural Service, "Wor d Cereals Used for Feed,”
{unpub ished printout), Washington, D.C., April 1991.

Table V: Major Exporters of Basic Agricultural Commodities
Traded Worldwide

Soybeans
and soybean
Wheat Feed grains products Beef Pork
United States United States United States European European
Canada Argentina Brazil Community Community
Australia Canada Argentina Australia Eastern
France South Africa European Argentina Europe
Argentina Thailand Community New Zealand
Australia Brazil
France Canada

Source: U.S. Departmentof Agriculture, Agricuftural Yearbook 1985.
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Intensive monocultures of wheat, corn, and soybean raised to
feed farm animals require costly and harmful inputs of synthetic
fertilizers, herbicides, and pesticides, which have increased dra-
matically in recent years. Tilling the soil and adding these
chemicals to raise these same crops year after year not only
sterilizes the soil and reduces its organic nutrient content, but it
also releases more nitrous oxide, a greenhouse gas, into the at-
mosphere. Bacteria in the soil that help take methane out of the
atmosphere also are destroyed. Uncultivated grassland acts as
a methane sink or “sponge,” thus playing a vital role in reducing
global warming and in taking up methane from forage-consum-
ing livestock. The ecologically and economically unsound use of
arable land to raise feed for farm animals and not food for
people first must become a thing of the past if we are to develop
a sustainable and socially just food production system. Govern-
ments should consider imposing an energy tax on agricultural
petrochemical fertilizers and pesticides. This would raise the
cost of feedgrain and encourage farmers to use more forages for
their livestock (see Figure 6). It would also help reduce the over-
use of such potentially harmful chemicals.

Government subsidies for farmers adopting alternative, low-in-
put, and certified organic practices of crop, livestock, and poultry
production would also do much to help rectify the chronic prob-
lems of overproduction and help keep more farmers on the land.
In addition, marginal and environmentally fragile land should be
taken out of production, natural ecosystems (especially swamp-
lands and natural deserts) protected from further agricultural en-
croachment, and their restoration encouraged.

With mounting evidence that most contemporary agricultural
practices are nonsustainable in the long-term, the urgency to de-
velop alternative, ecologically sound agriculture is considerable.
One definition of humane sustainable agriculture is as follows:

Humane sustainable agriculture (HSA) produces adequate
amounts of safe, wholesome foodin a manner that is eco-
logically sound, economically viable, equitable, and humane.
HSA meets farm animals’ basic physical and behavioral re-
quirements for health and well-being through a food and ag-
ricultural system that respects all of nature — humans, soil,
water, plants, and animals, wild as well as domestic (see Ad-
dendum | describing the seven principles of HSA).

11
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Figure 6a: Benefits of High-Forage Diet
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While social justice is one cardinal aspect of a humane sustain-
able agriculture, there are additional important considerations. A
sustainable agriculture minimizes the agricultural pollution of the
environment. It reduces soil erosion and compaction. It con-
serves energy. It avoids dependence on expensive, uncertain,
and costly sources of petrochemically based and potentially
harmful fertilizers and pesticides. It helps preserve the family
farm and other more sustainable, agricultural, and pastoral farm-
ing practices. It increases net farm income by lowering produc-
tion costs. And it helps ensure both food quality and safety and
the health and well-being of the soil, crops, and farm animals.

There are several other characteristics of sustainable agricul-
ture. It is biodynamic. Soil quality is regenerated and not de-
pleted. Itis ecologically sound with rotations of locally adapted
crops and fallowing to control pests. There is no net loss of
biodiversity. It is also humane, with small farm animal popula-
tions in seminatural husbandry conditions or under natural
rangeland conditions with good stockmanship.

Intensive livestock farming practices are energy intensive rather
than labor intensive. This results in local unemployment and de-
cline of rural communities. These practices also are capital in-
tensive and rely upon economies of scale and size. This results
in the elimination of small farms and alternative agricultural sys-
tems. With large herds and flocks, there is increased incidence
of animal disease and problems associated with pollution and
manure disposal. Overcrowding and other husbandry practices
result in animal deprivation, distress, stress, disease, and suffer-
ing. The increased dependence on drugs results in consumer
and animal health hazards.

A humane sustainable animal agriculture recognizes that refine-
ment, reduction, and replacement are important animal hus-
bandry principles. Refinement of husbandry practices is needed
to reduce stress and disease.

A reduction in the numbers of farm animals being raised for hu-
man consumption is essential for humane, economic, and envi-
ronmental reasons. Their replacement with high-quality cereals,
legumes and other vegetables, fruits, and nuts is a wise eco-
nomic and public health decision. The U.S. Department of
Agriculture’s “Food Guide Pyramid” clearly recognizes the im-

12
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portance of reduced animal fat and protein consumption for most
American consumers (see Figure 7).

Humane sustainable animal agriculture recognizes ensuring the
basic rights of animals as a human responsibility. These include
right breeding to increase disease resistance, right rearing and
socialization, right nutrition, and right environment to optimize
overall animal health, well-being, and productivity. Animal health
and well-being are too often sacrificed in order to maximize pro-
ductivity.

Figure 7: Food Guide Pyramid — A Guide to Daily Food Choices
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Source: USDA

The U.S. Department of Agriculture’s “Food Guide Pyramid” clearly recommends a
reduction in the consumption, and therefore in the production, of foods of animal origin.
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The widespread myth that productivity and farmers’ profits corre-
late with farm animal health must be dispelled. We must accept
the reality that disease incidence increases once animals’ pro-
ductivity is pushed too far. Effects of concentrate overfeeding of
dairy cows and beef cattle contribute significantly to a variety of
health problems, including fatty liver disease, mastitis, crippling
foot diseases, and overall weakening of the immune system,
with a resulting higher incidence of infectious diseases (see Fig-
ure 8). Hogs and poultry also suffer from a variety of other so-
called production-related diseases, in part due to concentrate
overfeeding — a gross waste of food indeed.

Advances in genetic engineering biotechnology to make live-
stock more productive and disease resistant should be based
upon the principles of humane sustainable agriculture; other-
wise, today’s problems of nonsustainable livestock husbandry
practices will simply be intensified.

Figure 8: Effects of Chronic Concentrate Overfeeding in Dairy
Cows and Fattening Beef Animals
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The use of good arable land to feed farm animals and not
people first must become a thing of the past. The gentle cow
has harmed no one; but by exploiting her to the degree that we
do today, we harm her kind and all of creation, including our-
selves.

Farm animals can have a significant role to play in sustainable
agriculture. Grazing different species together, like cattle and
sheep, are traditional, natural farming practices that help pre-
serve the countryside. Because of high levels of nutrient cycling,
pasture and forage-grazing systems are among the most effi-
cient of farming practices in maintaining soil fertility.

The greatest challenge today facing agriculturists, the veterinary
profession, policymakers, and others involved in the livestock in-
dustry is to articulate and practice the principles of humane plan-
etary stewardship. Such humane planetary stewardship is not
only a moral or ethical choice, it has become a survival impera-
tive essential to the future and integrity of Earth’s creation.

We do not inherit the land, we borrow it from our children, and it
is ours only in sacred trust. We are being called upon to de-
velop an Earth- or Creation-centered world view that no longer
makes life a commodity, commoditizes life and parasitizes the
planet, but seeks to live in harmony with and reverence for all
life. This new world view impels us to develop appropriate tech-
nologies and agricultural industries that are life-sustaining and
enhancing, like organic and biodynamic farming practices.
While increasing numbers of people regard meat consumption
as unethical, a reduction in meat production and consumption,
especially by more affluent nations, is an essential step toward
restoration of the planet and the adoption of humane sustainable
agricultural practices. Already, for reasons of health and
economy, people are shifting toward a more vegetarian diet and
endorse the new environmental dictum “Eat With Conscience.”
With 5.4 billion people on the planet and 4 billion livestock, such
changes in dietary habits and agricultural practices are crucial
for the future well-being of all our relations.
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International Dimensions of
Humane, Sustainable Agriculture

Native, peasant farmers of the third world should not be encour-
aged to emulate the industrial nations’ addiction to meat, and
their low-input sustainable agricultural practices should be re-
spected and not obliterated by colonial agribusiness “aid and de-
velopment” enterprises.

Through careful study of their often highly efficient, traditional
agricultural practices and the various environments or bioregions
they inhabit, peasant farmers can be assisted to help restore the
land where needed, such as by reforestation, and feed them-
selves and their livestock more sustainably. Small-scale live-
stock-improvement programs, like those of Heifer Project Inter-
national in Tanzania, East Africa, have combined soil
conservation and regeneration with other sustainable agricultural
practices, where the production of crops and forages is closely
integrated, ecologically and economically, with humane, small-
scale dairy cow milk production. Such programs have benefited
countless families and village communities, where women, in a
polygamous society, are the main work force.

A handful of small, nonprofit organizations are making a differ-
ence by linking other appropriate aid and development projects,
like bio-gas production and improved garden-field soil-enrich-
ment by nutrient animal-waste irrigation. Other examples are
improved animal breeding and husbandry practices, and devel-
opments like a crop-integrated small-scale dairy goat enter-
prises, and improved cart and plough design and utilization.

But these organizations face the ideological and economic oppo-
sition of such larger organizations as the World Bank, IMF, AID,
and FAO, who, for example, have helped underwrite a variety of
nonsustainable colonial-style agricultural projects, especially
monocrop plantations and livestock development projects that
benefit the rich and further disenfranchise the poor.

These organizations have done little to improve standards of hu-
mane slaughter, basic hygiene and safety in third world slaugh-
terhouses, the care and handling of livestock in transit to slaugh-
ter in their programs designed to increase meat consumption

17
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amongst the indigenous urban affluent and beef production as
an export commodity. They have done little to protect indig-
enous cultures or endangered wildlife species, like the African
wild dog (which the Botswana government permits hunters to
shoot without any limit). Irreplaceable wildlands have been
given little protection from total obliteration by these agencies
aiding and abetting the expansion of the global cattle industry.

Such agencies have done little to date to prevent further loss of
biodiversity and land degradation in subsidizing the
nonsustainable and nontraditional raising of cattle primarily for
meat. Pastoralists suffer further when their traditional grazing
lands are taken away by private ranchers and government or pri-
vately-owned plantations. In Central and South America, forests
are still being cleared for timber, cattle, and other cash-crop ex-
ports, which destroy the forest economy and culture of indig-
enous peoples. This ultimately harms the entire world, for all
things are connected, and when we harm any part, we harm the
whole.

One of the most destructive of all long-term aid and develop-
ment programs, funded in part by the World Bank and the EEC,
is in Botswana. It has led to the extinction of zebra in the south
of the country, and to the demise of hundreds of thousands of
buffalo, wildebeest, and other wildlife by encouraging an export
beef industry.

Thousands of kilometers of veterinary fences have been put up
to control the spread of foot-and-mouth disease to cattle, prima-
rily by buffalo. These fences have caused animals great suffer-
ing and the demise of hundreds of thousands of migratory wild-
life species who are blocked by and even become ensnared in
these fences of death. Itis a tragic irony that Botswana’s heavily
subsidized beef, produced at such great cost to wildlife, is ex-
ported to Europe where half a million tons of European farmers’
surplus beef is being held in cold storage by their governments
at taxpayers’ expense. Countless other species have been
harmed by pesticides sprayed over thousands of square miles to
kill the tsetse fly, carrier of sleeping sickness, a disease that af-
fects cattle but is harmless to wildlife that have natural immunity.

International Dimensions of Humane, Sustainable Agriculture

A disrupted, but once relatively sustainable, African livestock cul-
ture will mean the end of Africa’s Eden unless governments and
development agencies alike recognize the role of livestock in
sustainable agriculture in Africa and elsewhere in the world.

The cattle cult of other countries like India is contributing to ir-
reparable loss of wildlife habitat, and thus to the end of the tiger,
wild dog, and lion.

Increasing the “offtake,” or rate of slaughter of cattle for sale as
beef as a measure of population control, cannot be sustainable
when these animals compete with people for land and food, and
with cows, which provide milk and manure for fuel and fertilizer,
replacement heifers, and young bulls to work the ox cart and
plough.

The cattle herds of traditional pastoralists are like a bank that
earns around 50 percent annual interest (one calf per cow per
year), provided there are no droughts or animal disease epidem-
ics. But when they become overcapitalized and keep more
cattle than the land can sustain, what remedies remain? They
cannot have more land. Keeping their herds small by killing
more at a young age for beef is one logical solution, provided it
is sustainable, done humanely, and does not contribute to the
demise of wildlife.

Another solution is to improve the health, nutrition, and hus-
bandry (or care) of their cattle and explore the potential for ge-
netic improvement. However, until there is more effective con-
trol of the human population, and alternative, sustainable
agricultural practices established, all controls of the livestock
population will fail as long as people continue to multiply, need
meat and milk, and raise cattle for status and economic security.

Furthermore, Western, sedentary, cattle-only, ranch-type opera-
tions, do not work well in other cultures and climates, and itis
imprudent to encourage the third world countries to emulate the
West’s addiction to meat. We should not forget the devastating
environmental consequences of the “opening” of the West to the
cattle industry in the 19th century. The old cattle trais provide
living evidence today of how extensive the cow cult became in a
few decades, from Montana and the Dakotas to New Mexico
and Texas. Millions of cattle were raised on the range, causing
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irreparable damage to the wild grasslands of the West and
Southwest in order to provide the growing industrial centers of
the East with beef.

Government subsidies of this sector of the livestock industry
continues today, ranchers too often abusing low grazing fees on
public lands in the West by overstocking and other poor range-
management practices. Only 2 percent of U.S. livestock meat is
produced on public land in the West, the environmental costs of
which do not justify the continued destruction of public lands and
extinction of wild plant and animal species caused by the cattle
industry.

Government subsidies and consumer support of intensive feed-
lot operations of inhumane veal production systems and of inten-
sive poultry and hog farming systems in the industrial world
should be opposed by all — and their adoption by less-devel-
oped countries strongly discouraged.

For economic and ecological reasons, fattening livestock on
heavily subsidized feedgrains should be greatly reduced, and
more forages used that are an integral aspect of crop rotation
and ecological farming. Greater public support is needed for lo-
cal producers of food and fiber. No beef, nor any other food or
feed, should be imported from another region or country if the
end result is to jeopardize local farmers who practice humane,
sustainable agriculture. [ alternative, socially just, humane, and
sustainable agriculture is to ever find a safe and secure foothold
for our future stewards of the land, it must be based upon local
and regional public support of farmers and ranchers who care
for the land and supported by state and federal governments.

In the United States, more than 400,000 family farms have gone
out of business since 1985 (see Figure 9), and the same trend
— fewer and larger farms — is evident in other developed na-
tions. Butthese large factory-scale agribusiness farms are
overproductive and, in the long-term, nonsustain-able. Their
wholesale use of pesticides and synthetic fertilizers is not only
harmful, but also not cost effective.

The agribusiness alliances of the livestock and poultry industries
with multinational grain merchants and the petrochemical-phar-
maceutical industrial complex must be confronted.

International Dimensions of Hurmane, Sustainable Agriculture
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Figure 9: Farms — Number and Acreage — 1960-1987
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Local family farmers who practice humane and sustainable agri-
culture must be supported; we must also support traditional,
ecologically sound, “natural farming” practices, like rotational
grazing, organic farming, and animal feed production,
permaculture, and other alternative agricultural practices and in-
novations. We should also avoid the temptations and conve-
nience of “fast foods,” especially the hamburger, some 35 per-
cent of which comes from spent dairy cows in the United States
and may also contain beef from other countries where rain for-
ests are fast disappearing and rangeland turning to desert.

The high-technology, utopian dream of industrial farming is not
cost effective. Neither the land, nor farm animals, can be treated
as nonliving resources, units of production, and mere commaodi-
ties. The agribusiness experiment in such factory farming has
shown its result: It doesn’t work. Humane ways of raising live-
stock and poultry under less intensive and ultimately healthier
conditions can be researched, adopted, and improved upon.
They also can be better integrated with whole farming systems
that are ecologically sound when livestock and people alike are
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consuming in balance with the optimal carrying capacity of the
region, and in the process helping to restore the natural
biodiversity of the region they inhabit. Modern agriculture has
many challenges to face today that cannot be put off until tomor-
row. Industrial air pollution, impoverished soils, agrichemical
poisons, antibiotics and other animal drugs, and water pollution
variously harm wildlife, farm animals, the crops they consume,
and all that we consume, especially the products of farm animals
in whose bodies a host of harmful chemicals become concen-
trated. (See Figure 10).

Figure 10: Interrelationships Between Environmental Factors
and Human Health
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All new developments in food animal agriculture, like the phar-
maceutical industry’s push to make dairy farmers economically
dependent upon one of its first major products of genetic engi-
neering biotechnology — Bovine Growth Hormone (which farm-
ers are to inject to stimulate cows to produce more milk) — must
be opposed. Opposed, that is, if they do not accord with the sci-
ence, economy, and philosophy of humane, sustainable agricul-
ture.

Making meat less fatty and “consumer friendly” will not suffice.
Meat must be derived humanely and from sustainable agricul-
tural systems. The adverse environmental impact of farm ani-
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mals will only be remedied when they are once again an integral
part of a humane, sustainable, and socially just society that will
forego raising large numbers of animals inefficiently, primarily for
their meat.

In the long history of agriculture, following the domestication of
cattle, sheep, and goats, we find two disparate agricultural
economies evolving. The conflict between sedentary agrarian
peoples who tilled the soil and kept a few livestock, and the no-
madic, warring, pastoralist livestock keepers has been mytholo-
gized in the biblical account of the conflict between these two
cultures of Cain and Abel. Many communities were destroyed
by or assimilated with such tribal pastoralists as the Kurgans,
Aryan nomads and Hittites, in search of more land for their ex-
panding herds and peoples. Their tradition lives on today wher-
ever livestock are kept as the primary source of wealth and agri-
cultural productivity. And, whether they are nomadic or
sedentary, their livestock almost invariably continue, like locusts,
to ravage the land.

The long historical tradition of animal exploitation and cruelty, as
exemplified by pagan religious slaughter and 19th century bull-
baiting, continues today in the bull fight, the cowboy rituals of the
rodeo calf-roping contests, the hot-iron branding of cattle on the
range, and the ritual slaughter that entails the shackling and
hoisting of a fully conscious animal. We must not forget how
well the bovine species has served humanity for millennia. It is
now time to liberate them from all forms of cruel exploitation and
extend to them the respect and compassion that is long over-
due.

Past civilizations held cows, among other creatures wild and
tame, in far greater reverence than does industrial society today.

We live by a different currency today, for the only reverence for
the cow is as a commodity, mere chattel and capital. We should
never forget that cattle have harmed no one, but in the process
of treating them as we do, we have turned them into a sentinel,
indicator species, whose overabundance is no longer a measure
of wealth. Rather, their numbers are indicative of ecological im-
balance and loss of biodiversity. Cattle, along with other live-
stock, have become a major cause of global ecological damage,
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Addendum

The Seven Principles of
Humane Sustainable Agriculture

B Humane sustainable agriculture (HSA) entails the production of
domestic animal protein and fiber on the economically prudent
basis of an ecologically sound animal husbandry and the wise
and appropriate use of natural resources. Such husbandry
aims to enhance or at least protect the natural biodiversity of
indigenous wild plant and animal species, and does not result
in environmental degradation and pollution.

B HSA is socially just, respecting human rights and interests,
especially those of indigenous peoples and native, peasant,
and family-farm cultures and traditions, since the preservation
of cultural diversity has inherent value just as do the preserva-
tion and enhancement of natural biodiversity.

B HSA recognizes the connections between farm worker health
and safety, consumer health and farm animal health and well-
being. It respects the right of consumers of animal protein to
wholesome and healthful produce derived from animals whose
basic physiological, behavioral, and social needs and require-
ments, which are integral to their overall health and well-being,
are fully satisfied by the methods of husbandry that are prac-
ticed. The use of veterinary drugs to maintain animal health
and productivity is minimized by the adoption of humane animal
husbandry practices, which in turn lowers consumer health
risks. Furthermore, animals’ heaith and overall well-being are
maximized rather than sacrificed to maximize productivity.
Optimal productivity is linked with maximal animal welfare,
which in turn is linked with the optimal carrying capacity of the
environment and availability of renewable natural resources.

B HSA is bioregionally appropriate, if not autonomous, linking
livestock and poultry production with ecologically sound,
organic, or minimally chemical dependent crop and forage
production systems and environmentally sound rangeland
management, as the case may be.
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B HSA does not engage in the import or export of any agricultural
commodities, especially meat, wool, hides and animal
feedstuffs, that have been produced at the expense of natural
biodiversity and nonrenewable resources, and which under-
mine the rights and interests of indigenous peoples who prac-

tice sustainable, ecologically sound and socially just agricuiture.

B HSA, philosophically, is based upon the aphorism that we do
not inherit the land — we borrow if from our children, and it is
ours only in sacred trust. This means, therefore, that HSA
entails respect and reverence for all life, its philosophy being
Creation- or Earth-centered. It therefore embraces concern for
the rights and interests of people, animals, and the environ-
ment. By sodoing, it reconciles conflicting claims and con-
cerns with the absolute right of all life to a whole and healthy
environment and to equal and fair consideration.

B HSA provides the foundation for a community of hope and of a
planetary democracy, whereby world peace, justice, and the
integrity of Creation may be better ensured.

28

Selective Bibliography
Adams, C. J. (1990) The Sexual Politics of Meat New York: Con-

tinuum.

Alderson, L. (ed.) (1990) ' vati Domestic Live-
stock. Wallingford Oxon, U.K.: C.A.B. international.

Berry, T. (1989) The Dream of the Earth. San Francisco: Sierra
Books.

Berry, W. (1977) The Unsettling of America: Culture and Agriculture.
San Francisco: Sierra Club Books.

Bittinger, M. W., and E. Green. (1980) You Never Miss the Water Till
—(The Oqallala Story). Littleton, CO: Colorado Water Re-

sources Publication.

Body, R. (1991) Our Food, Our Land. London: Rider.

Bovard, J. (1989) Farm Fiasco: f
sduanders pillions. San Francisco: Institute for Contemporary

Studies Press.

Britton, D. K., and B. Hill. (1975) Size and FEfficiency in Farming.

Farnborough, England: Saxon House.

Carnell, P. (1983) Allernatives to Factory Farming. London: Earth

Resources Research.

Carroll, C. R, etal. (1990) Agroecology. New York: McGraw Pub-
lishers.

Center for Rural Affairs. (1988) The future of family hog production.
Newsletter. April. Walthill, NE.

Center for Rural Affairs. (1976) Who Wil Si ith th r
Sow?. walthill, NE.

Centre for Agricuitural Publishing & Documentation. (1976) Produc-
tion Diseases in Farm Animals. Proceedings of Third Interna-
tional Conference on Production Disease in Farm Animals, Sept.
13-16. The Netherlands: Waneningen.

29



The Place of Farm Animals in Humane Sustainable Agriculture

Chamberlain, A. T., Washington, J. M., and B. A. Stark. (1989)

Oraganic Meat Production in the 90’s. Maidenhead, England:
Chalcombe Publications.

Cole, D.J.A,,and G. C. Brander. (1986) Bigindustrial Ecosystems.
New York: Elsevier.

Collins, J. (1977) E First: Beyond the Myth of ity. Boston:
Houghton Mifflin.

Conrad, J. R. (1973) The Horn and the Sword, Westport, CT:

Greenwood Press.

Conway, G., and J. Pretty. (1991) Unwelcome Harvest: Agri r
and Pollution. London: Earthscan.

Cornucopia Project of the Regenerative Agriculture Association.

(1981) Empty Br ? The Comi
America’s Foo ly and Wh nDo A :

of the U.S. Food System. Emmaus, PA: Rodale Press.
Corson, W., Il (ed.) (1990) Global Ecology Han k., Boston:

Beacon Press.

Dahlberg, K. A., (ed.) (1985) New Directions for Agriculture an
Agricultural Research: Neaglected Dimensions an i
Alternatives. Totowa, NJ: Rowman and Allanheld.

Daly, H. E., and J. Cobb, Jr. (1989) Eorthe Common : Redi-
ting th nomy Toward Community the Environ

a Sustainable Future, Boston: Beacon Press.

Douglass, G. K., (ed.) (1984) Aariculture Sustainability in 8 Changing
World Order. Colorado: Westview Press.

Dover, M. J., and L. M. Talbot. (1987) T he Earth: Agro-
Emmm&uﬂamﬂ@mmmm Washington, DC: World

Resources Institute.

Durning, A., and H. Brough. (1991) Takin k: Animal Famin
and the Environment Washington, DC: Worldwatch.

Edens, T., (ed.) (1985)

Sustainable Agriculture and Integrated
Egmng_ﬁ_y_ﬂg_mg, East Lansing, MI: Michigan State University
Press.

30

Selective Bibliography

Edwards, C. A., et. al. (1990) Sustainable Agriculture Systems.

Ankeny, IA: Soil and Water Conservation Society.

Eisler, R. (1987) IThe Chali San Francisco: Harper
& Row.

Ensminger, M. E. (1983) The Stockman's Handbook. Danville, IL:

Interstate Press.

Ferguson, D., and N. Ferguson. (1983) red Cow he Famil
Trough, Bend, OR: Maverick Publications.

Fitzhugh, H. A., et al. (1978) The Role of Ruminants in Support of
Man. Morrilton, AR: Winrock International.

Folsch, D. W. (ed.) (1978) The Ethol nd Ethics of Farm Animal
Production, Basel, Switzerland: Birkhauser.

Fox, M. W. (1992) i nd :
f Bi hnology, and Where It All M . New York:
Lyons & Burford.

Fox, M. W. (1986) Agricide: The Hidden Crisis That A
New York: Schocken Books.

Fox, M. W. (1981) Earm Animals: H Behavior and V

nary Practice. Viewpoints of a Critic, Baltimore, MD: UnlverSlty
Park Press.

Fraser, A. F. (ed.) (1985) Ethology of Farm Animals. New York:

Elsevier.

Fukuyoka, M. (1985) The Natural Way of Farming. Tokyo, Japan:
Japan Publications, Inc.

Galaty, J. G.,and D. L. Johnson, (eds.) (1990) The World of Pasto-

ralism: Herding Systems in Comparative Perspective, New
York: Guilford Publishers.

General Accounting Office. (1990) Altemative Agriculture: Federal
Incentives and Famers’ Opinions. Washington, DC: GAO.

Gliessman, S. R. (1990) Agrogcology: Researching The Ecological
Basis. New York: Springer-Verlag.

31



The Place of Farm Animals in Humane Sustainable Agriculture

Goldschmidt, W. (1978) As You Sow: Three Studies in the Social
Consequences of Agribusiness, New York: Allenheld.

Goodenough, W. (1970) The Evolution of Pastoralism and Indo-
European Origins. In George Cardons, et al, (ed). Indo-
European and Indo-Europeans. Philadelphia: University of

Pennsylvania Press.

Grainger, A. (1990) The Thr ing D : Controling D ifica-
tion. London: Earthscan Publications, Ltd.

Groh, T., and S. McFadden. (1992) Community Supported Farms:
Farm Supported Communities. Kimberton, PA: Biodynamic

Farming and Gardening Association.

Harris, M. (1987) The Sacred Cow and the Abominable Pig, New

York: Touch-Stone/Simon & Schuster.
Harris, M. (1977) Cannibals and Kings. New York: Random House.
Hart, J. F. (1991) The Land That Feeds Us. New York: W. W.

Norton.

Henderson, F. R. (ed.) (1984) Guidelines for Increasing Wildlife on
Farms and Ranches, Kansas State University, Manhattan,
Kansas: Cooperative Extension Service, Great Plains Agricul-
tural Council and Wildlife Resources Committee.

Hightower, J. (1976) Eat Your H ut: How F Profi
Victimize the Consumer. New York: Random House.

Hillel, D. J. (1991) Qutofthe Earth. New York: MacMillan.

Hughes, K. (1983) Return to th ngle: How the an ini
ration |s Imperiling the Nation' i
Program. Washington, DC: Center for the Study of Responsive
Law.

Jackson, W. (1980) New Roots for Agriculture. Lincoln, NE: Univer-

sity of Nebraska Press.

Jackson, W., Berry, W., and B. Colman, (eds.) (1985) Meeting the
Ex ions of the Land: E i i i
Stewardship. Berkeley, California: North Point Press.

32

Selective Bibliography

Jacobs, L. (1991) Waste of the West: Public| ands Ranching PO
Box 5784, Tucson, AZ.

Jorgensen, E. P. (ed.) (1989) The Poisoned Well. Washington, DC:
Island Press.

Kerr, H. W., Jr., and L. Knutson (eds.) (1982) Research for Small
Earms. U.S. Dept. of Agriculture, Washington, DC: Miscella-
neous Publication No. 1422.

Kilgour, R., and C. Dalton. (1984) Livestock Behavior. Boulder, CO:
Westview Press.

Knorr, D., (ed.) (1983) Sustainable Food Systems. Westport, CT:
AVI Publishing.

Koepf, H., Petterson, B., and W. Schaumann. (1976) Biodynamic
Agricutture-An Introduction, Spring Valley, NY: Anthroposophic

Press.

Kramer, M. (1980) Three Farms: Making Milk Meat and Money from
the American Soil. Boston: Little, Brown.

Krebs, A. V. (1992) Th rporate R . The Book of
Agribusiness. Washington, DC: Essential Books.

Lampkin, N. (1990) Organic Farming. Ipswich, UK: Farming Press
Books.

Lappé, F. M., and J. Collins. (1977) E First: Beyond the Myth
Scarcity. New York: Harper & Row.

Leach, G. (1976) Energy and Food Production, Surrey, England:
IPC Press.

Lincoln, B. (1981) Priests Warriors, an le. Berkeley: University
of California Press.

Lockeretz, W, (ed.) (1983) Environmentally Sound Agriculture. New

York: Praeger.

Loehr, R. C. (1984) Pollution Control for Agriculture. Orlando, FL.:

Acedemic Press/Harcourt, Brace and Jovanovich.

33



The Place of Farm Animals in Humane Sustainable Agriculture

Marsh, J. S., (ed.) (1992) Sustainable Livestock Faming Intg The
21st Century. Reading, England. Centre for Agricultural Strat-
egy. University of Reading.

Mason, J., and P. Singer. (1990) Animal Factories. New York:
Harmony Books.

Mollison, B., (1988) Pemaculture: A Designer's Manual. Tyalguan,

Australia: Tagari Publications.

Mooney, P. R. (1980) f the Earth: A Priv r Public Re-
source? Ottawa: Inter Pares, Canadian Council for International
Cooperation.

Moss, R., (ed.) (1980) The Laying Hen and Its Environment, Boston:
Martinus Nijhoff.

National Academy of Sciences. (1982) Diet, Nutrition, an ncer.
Washington, DC: Committee on Diet, Nutrition and Cancer.

National Research Council. (1991) Little known small animals with a
promising economic future. Microlivestock, Washington, DC:
National Academy of Sciences.

National Research Council. (1989) Altemative Agriculture. Washing-
ton, DC: National Academy of Sciences.

National Research Council. (1988) Designing F: : Animal Pr
Options in the Marketplace. Washington, DC: National Acad-

emy of Sciences.

National Research Council. (1980) The Eff n Human Heaklth of
Subtherapeutic Use of Antimicrobial in Animal Feeds Washing-

ton, DC: National Academy of Sciences.

Perelman, M. (R. Merrill, ed.) (1976) The green revolution: American
agriculture in the third world. In Radical Agriculture. New York:
Hamer & Row.

Pimental, D., and C. W. Hall (eds.) (1989) E nd Natural Re-
sources. San Diego, CA: Academic Press Inc.

Poincelot, R. (1986) Towar More S inabl i

Westport, CT: AVI Publishing.

34

Selective Bibliography

Pond, S., et al (eds.) (1980) Animal Agriculture Research 1o Meet
Human Needs in the 21st Century. Boulder, CO: Westview

Press.

Rodale, R. (1981) How Aagriculture Huns — And Can Help — The
Soil. Emmaus, PA: Rodale Press.

Rosenblum, M., and D. Williams. (1987) Squandering Eden: Africa at
the Edge. New York: Harcourt, Brace, Jovanovich.

Sainsbury, D. (1986) Eam Animal Welfare. London: Collins.

Sainsbury, D. (1974) The influence of environmental factors on
livestock health. Liv k Environment Aff Production an
Health. Proceedings of the International Livestock Environment
Conference, American Society of Agricultural Engineers, held at
the University of Nebraska, Lincoln, April 17-19. pp. 4-13.

Savory, A. (1988) Holistic Resource Management. Washington, DC:

Island Press.

Schell, O. (1984) Modern Meat: Antibiotics, Hormon ndth
Pharmaceutical FEarm. New York: Random House.

Schwabe, C. (1978) The holy cow — provider or parasite? A prob-
lem for humanists. Southern Humanities Review:13. pp. 215-78.

Siemens, L. B. (1980) Ecological Agriculture. World Agriculfure:29.
pp. 17-19.

Soule, J., and J. Piper. (1992) Eaming in Nature’s Image. Washing-

ton, DC: Island Press.

Stevens, H. B. (1949) The Recovery of Culture. New York: Harper &

Row.

Strange, M. (1988) Eamily Farming. Lincoln: University of Nebraska
Press.

Sustainable Agricultural Curriculum Project. (1992) Toward a Sus-
tainable Agriculture: A Teachers Guide. University of Wisconsin

at Madison: Center for Integrated Agricultural Systems.

Swanson, W, and Schultz, G. (1982) Prime Rip. Englewood Cliffs,
NJ: Prentice-Hall, Inc. pp. 25-26, 141.

35



The Place of Farm Animals in Humane Sustainable Agriculture

Sybesma, W., (ed.) (1981) The Welare of Pigs. Boston: Martinus
Nijhoff.

The Land Institute. (Spring, 1990) The asilomar declaration for
sustainable agriculture. The Land Report. Salina, KS.

Tivy, J. (1990) Agricultural Ecology. New York: J. Wiley & Sons.

U.S. Department of Agriculture. (1990) Americans in Agriculture:
Portraits of Diversity. Washington, DC: Yearbook of Agriculture
Series.

U.S. Department of Agriculture. (1980) Reportand Recommenda-
lions on Organic Farming. Washington, DC.

U.S. Department of Agriculture. (1980) Team on Qrganic Farming.
Report an mmendations on nic Farmi Washing-
ton, DC: GPO.

Universities Federation of Animal Welfare. (1981) Alternatives {0

Intensive Husbandry Systems. Potters Bar, Hertfordshire,
England: UFAW.

University of lllinois at Urbana-Champaign, College of Agriculture.
(1980) Who Will Control U.S. Agriculture? Cooperative Exten-
sion Service Special Publication 28.

Vallinatos, E. G. (1976) Eearinthe Countryside: The Control of
ricultural Resources in the Poor Countrie Non-Peasan
Elites. Cambridge, MA: Bullinger.

Van den Bosch, R. (1980) The Pesticide Conspiracy. Garden City,
NY: Anchor Books.

Vogtmann, H., et al. (1986) The Importance of Biological Agriculture

in 3@ World of Diminishing Resources. Proceedings of the 5th
IFOAM Conference. Witzenhausen: Verlagsgruppe.

Voison, A. (1988) Grass Productivity. Washington, DC: Island Press.

World Commission on Environment and Development. (1987) Qur
Common Future. London: Oxford University Press.

Wynen, E., and S. Fritz. (1987) inabl riculture: A Viabl
Alternative, Sydney, Australia: National Association for Sustain-
able Agriculture in Australia.

Selective Bibliography

Regular Publications

Agriculture Food and Human Values Journal
Agriculture Food and Human Values Society
240 A Dauer

University of Florida
Gainesville, FL 32611

AgScene

Compassion in World Farming
20 Lavant Street

Petersfield. Hants.
GU323EW. England

American Journal of Alternative Agricuture
Institute for Alternative Agriculture

9200 Edmonston Road, Suite 117
Greenbelt, MD 20770

Center for Rural Affairs Newsletter
PO Box 305
Walthil, NE 68067

Grass Roots: Public Lands Action Network Newsletter
PO Box 5631
Santa Fe, NM 87502-5631

H r V: i i icul Horti-
lture Organizations 1

Potomac Valley Press

Suite 105, 1424 16th Street, NW

Washington, DC 20036

Journal of Agricultural and Environmental Ethicg
Room 039, MacKinnon Building

University of Guelph
Guelph, Ontario, Canada N1G 2W1

New Farm M , ‘R tive Agricul
Rodale Institute

222 Main Street

Emmaus, PA 18098

36

37



The Place of Farm Animals in Humane Sustainable Agriculture

Feinman, S.E. (1984) The transmission of antibiotic-resistant bacteria to people and animals. In:
(Steele, J.H.and G.W. Beran, [eds.]) Zoonoses |. CRC Handbook Series. Boca Raton, FL: CRC
Press. pp. 151-71.

Flachowshy, G., and A.L. Hennig. (1990} Composition and digest bility of untreated and chemically
treated animal excreta for ruminants — a review. Biologica| Wastes31. pp. 17-36.

Food and Drug Administration. (1989) Chlordane residues in broilers. EDA Veterinarian, March/April.
p.12.

Fox, MW. (1990) lnhumane Socel: Ihe American Way of Exploiting Animals, New York: St. Martin's

Press.

Fox, MW. (1992) Botswana's Catlle' Eden's End? Washington, DC: The Humane Society of the United
States.

Fromer, MJ. (1986) Qsteoporosis, New York: Pocket Books. p. 9.

Gerber, D.B., etal. (1991) Ammonia, carbon monoxide, carbon dioxide, hydrogen sulfide, and methane
in swine confinement facilities. The Compendium:13(3) September. pp. 1483-9.

Gimbutas, M. (1977) The first wave of Eusasian steppe pastoralists into copper age Europe. Journal of
Indo-E uropeap Studies 5. Winter. pp. 277-338.

Goldschmidt, W. (1981) The failure of pastoral economic development programs in Africa. In: (Galaty,
J.G, etal ([eds.]) TheFuture of Pastora Peoples Proceedings of a conference held in Narobi,
Kenya, August 4-8. Ottawa, Canada: International Development Research Center.

Hindhede, M. (1920) The effect of food restriction during war on mortality in Copenhagen. Journal of
theAmerican Medical Assocalion:74(6). pp. 381-2.

Hirsh, D.C., and N. Wigner. {1978) The effect of tetracycline upon the spread of bacteril resistance
from calves to man. J_of AnimalScience 46. p.1437.

Hoar, S.K., etal. (1986) Agriculturalherbicide use and risk of lymphomas and soft-tissue sarcoma.
JAVMA256(9). pp. 1141-7.

Hoar, S.D., etal. (1988) A case-control study of non-Hodgkin's lymphoma and agricultural factors in
eastern Nebraska. Am.J of ED demiology;128(4). p. 901

Holmberg, S.D.,etal. (1984) Drug-resistant Saimonella from animals fed antimicrobials. The New
England Journal of Medicine 31110}, pp. 617-22

Howe, G, et al. (1991) A cohort study offat intake and the risk of breast cancer. Journal of the National

pp. 5-8.

In-plant sulfa, antibiotic testing by USDA inadequate, OIG says. (1992) Epod Chemica| News. 20
January. pp 46-7.

Institute of Medicine. (1989) H Healt i
clinesinAnimal Feed Washington DC: National Academy Press. p. 2.

Johnson, N.E., etal. (1970) Effect of level of protein intake on urinary and fecal calcium and caicium
retention of young adult males.

Jones, G.M,, and E.H. Seymour. (1988) Cowside antbiotic residue testing. Journal of Dajry Sci-

ence:.71(6).

Junshi, C., etal. {1990) L ity in China A 1 racteristi
qumgs New York: Oxford University Press.

Kaneene, J.B., and A.S. Ahl. (1987) Drugresidues indairy cattle industry: Epidemiological evaluation of
factors influencing their occurrence. Journal of Dajly Science:70(10).

Kerr, LA, etal. (1991) Aldicarb toxicosis in a dairy herd. JAVMA 198 pp. 1636-9.

Levy, S.B. (1987) Antbiotc use for growth promotion in animals: ecologic and pubfic health conse-
quences. Journa| of Food Protecton50(7). July. p. 616.

Listeria may be present in hot dogs. (1989) JAYMA. March 1. p. 626.

Lombardo, P. {1991) Pesticide residues in the U.S. diet. Mogitoring Dielary intakes. Springer-Verlag,
NY: ILS! Monographs. pp. 183-90.

40

Reference Source Materials

Lyons, R.W. (1980) An epidemic of re5|stant Salmonellain a nursery: animal-to-human spread. Journal
ic i . 8 February. pp.546-7.

Mason, J.B. (undated) Intens ve Husbondry Systems Animal Food Produdts and Human Health New
York: The American Soc ety for the Prevention of Cruelty to Amimals.

Mathur, V. (1991) GAO says packing concentration not monitored. Eeedstuffs. 4 November. p. 5.

McDonough, P.L., Jacobson, R.H., and JF. Timoney. (1989) Virulence determinants of Saimonella
yphimurium from animal sources. American Journal of Vetennary Research50(5) May.

Miller, W.R. (1988) Violative drug resicues. Doliars and Sense- Proceedings ofthe Symposium o
Anima| Drug Use. Rockville, MD: Center for Veterinary Medicine, Food and Drug Administration.

Mott, L. (1984) Pesticides jn Food- What the Public Needsto Know San Francisco: Natural Resources
Defense Counci, Inc.

Murray, C.J. (1991) Salmonelia in the environment. In: Bevue Sc entifique e Technigue: Animas
Pathogens andthe Environment, Paris, France: Office Internationa des Epizootics. pp. 765-86.

Myers, C.F., Meek, J., Tuller, S., and A. Weinberg. (1985) Nonpoint sources of water pollution. J,_of Soi
and Water Conservation:40. pp. 14-8.

Nair, P.P., etal. (1990) Influence of dietary fat on fecal mutagenicity in premenopausal women. |ot,
Journal of Cancer46, pp. 374-7.

National Cancer Institute. (1991) Heterocyclic Aromatic Amines in Cooked Meats. 25 March. Bethesda,
MD: Office of Cancer Communications.

National Research Council. (1989) Human Health Risks with the Subtherapetic Use of Penicillin of
Tetracycline in Animal Feed. Washington, DC: National Academy Press.

National Research Councl. Committee on Diet and Health, Food and Nutrition Board. (1989) Dietand

Health- Imp cations for Reducing Chronjc Disease Risk. Washington, DC: National Academy

Press.

National Research Counci. (1988) Chapter 2— Consumer concerns and anima product options.
jani : . Washington, DC: National Academy

Press. pp. 18-44.
Nationa Research Council. (1987) Poultry inspection” The Basis for a Risk-Assess ment Approach.
Washington, DC: National Academy Press. p. 6.

National Research Council. (1985) Meatand Poultry |nspection, Washington, DC: Nationa Academy
Press. p. 6.

National Research Council. (1980) Ihe Effects on Human Healh of Subtherapeutic Use of Antimicrod):
als in Animal Feeds. Washington, DC: National Academy Press.
Orgamzat\on for Economic Cooperation and Development. (1986) Water Pollution by Fertlizers and
Pesticides. Par\s, France.
Oxby, C. (1989) :
Bespopse. London, England International Institute for Environment and Development.
Phelps, A. (1990) Cocc diostats ahealthr sk when broiler litter is fed. Eeedstuffs. 17 September.

Pickrell, J. (1991) Hazards in confinement housing — gases and dusts in confined anima houses for
swine, poultry, horses and humans. Vet Hum Toxicology:33(1), pp. 32-9.

Pimental, D. (1990) Environmental and social implications of waste in U.S. agriculture and food sectors.
J Agric Ethics:3 pp.1-12.

Pimental, D. (1975) Energy and land constraints in food protein production. Sgience:190 27
November. pp. 75461

Pulce, C. (1991) Collective human food poisonings by c enbuterol res'dues in veal liver. Vet. Hum
Toxico'33(5) pp. 480-1.

Radtke, T.M. Wastewater sludge disposal — antibiotic resistant bacteria may pose health hazard.
J viron; . pp.102-5.

41



The Place of Farm Animals in Humane Sustainable Agriculture

Raghubir P., and S.and J.C. Street. (1980) Public Health Aspects of Toxic Metals in Animal Feeds.
JAVMA. July 15. p. 149.

Reddy, B.S, etal. (1980) Nutrition and its relat onship to cancer. Advances in Cancer Re-
search-32(237).

Report of the Working Group on Arteriosclerosis of the National Institutes of Health. (1981) Arerioscle-
rosis 1981 Washington, DC: National Institutes of Hea th Publications. p. 523.

Riey, L.W, etal. (1983) Evaluation of isolated cases of salmonellosis by plasmid profile analysis:
introduction and transmission of a bacterial clone by precooked roast beef. The Journal of

Infectious Diseases 148(1). pp 12 7.

Roberts, T. (1989) Human illness costs of foodborne bacteria. AmericanJournal of Agricultural
Economics 71(2), May. p. 471.

Roberts, TL. (1980) Human ilness costs of foodborne bacteria. American Journal of Aar Econ :71(2)

pp. 468-74.
Scheid, J.F. (1991) AHIreports sales of U.S. animal drugs increased in 1990. Eeedstuffs. 20 May. pp.
1,23

Schell, O. (1984) Modern Meat Antiotics Hormones andthe Pharmaceutical Farm New York:

Random House.

Seymour, E.H., Jones, G.M., and ML. Gilliard. (1988). Pers_islence of residues in milk following
antibiotic treatment of dairy cattle. I . )

Sockett, P.N. (1991) A review: the economicimpiications of human Salmonella infect on. J, of Applied
Bacteriogay, pp. 71, 289-95.

Spka, J.S., et al. (1987) Chloramphenicol-resistant Saimonella newport traced through hamburger to
dairy farms. The New England Jounal of Medcine 316(10). March5. pp. 565-70.

Strauch, D. (1991) Survival of pathogenic micro-organisms and parasites in excreta, manure and
sewage sludge. In: Bevue Scientifique et Technique Animals Pathogensandthe Enironment.
Paris, France: Office International des Epizootics. pp. 813-46.

Study reveals increasing rate of Salmone|ia excretion. (1989) JAVMA:195(1) 1 July.

Sun, M. (1984) Use of antbotics in animal feed challenged. Science226. 12 October. pp. 144-6.

Tauxe, RV. (1986) Antimicrobial resistance in human salmonellosis in the United States. Journa] of
Animal Scignce:62(Supp| 3). pp. 65-73.

Taylor, K.C. (1992) The control of bovine spongioform encepalopathy in Great Britain. The Vetefinary
Record:129. pp.522-6.

Troutt, F, etal. (1989) Antbiotics in beef production. Shemica Usein Animal Production: Isues and
Angmgxm University of Calfornia, Agricultural Issues Center.

US. Congress, Offce of Technology Assessment. (1988) Pesticide Residues in Food Technologies for
Protection. Washington, DC: U.S. Government Printing Offce. October.

US. Department of Agr culture, Office of the Inspector General, Food Safety and Inspection Service.
(1988) Mmmmmmmmmmﬂmmmmm@mmmm
Atlanta, GA: U.S. Department of Agriculture, Office of the Inspector General. November. p. 9.

U.S. Env ronmental Protection Agency. (1984) Bepenrt o Conaress: Nonpoint Source Poljutionin the
U.S, Washington, DC.

U.S. General Accounting Office (1992) Eood Safety and Quality; EDA Needs Stronaer Contols Over the
Angrova| Process for New Anjmal Drugs, Washington, DC: U.S. General Accounting Office.

Van Dresser, WR., and J.R. Wilcke. (1989) Drug residues in food animals. JAYMA194(12). 15 June.
p.1701.
Voorburg, JH. (1919) Polluuon by animal production in the Netherlands: solutions. In: Revue
ientifi ir L. Paris, France: Office
International des Epizootics. pp. 655-68.

42

Reference Source Materials

Washington, G.E. (1988) Animal drug use considerations of the bovine practitioner. Dollars and Sense:
Proceedings of the Symposium on AnimalDruaUse, Rockville, MD: Center for Veterinary
Medicine, Food and Drug Administration.

Willett, W.C., etal. (1990) Relation of meat, fat, and fiber intake to the risk of colon cancer in a

prospective study among women. The New England Journal of Medicing, 13 December. pp.
1664-72.

World Heallh Organizanon (1990) Public Health Impact of Pesticides Used jn Aaficulture Geneva:

Yuill, TM. Animal diseases affecting human welfare in developing countries: impacts and control. Yorld
pp. 157-63.

Environmental Issues

Benbrook C. (1991) Susta] rcylture Century' Wllthe Grass Be Greener?
Washington, DC: The Humane Society of the United States.

Blake, D.R. and F.S. Rowland. (1988) Continuing worldwide increase in tropospheric methane.
Sciegce pp. 1129-31.

Bouwer, H. (1990) Agricultural chemicals and ground water quality — issues and challenges. Grund

Water Monitoring Revew. Winter.

Bower, H. and R.S. Bowman. (1989) ultu tems and Fpvironment:26 Amsterdam:
Elsevier Science Publishers B.V. pp. 161-4.
Bowman, J.A. (1990) Ground-water-management-areas in United States. Journal of Water Resources

Planning and Maragemeni:116(4). July/August. pp. 484-502

Browder, J.0. (1988) Public poicy and deforestation in the Braz lian Amazon. In: (Repetto, R. and Mr.
Gillis, [eds.}) Pub ic Policies and tie M| of Folest Regources. New York: Cambrdge
University Press.

Brown, RH. (1991) Environmental concerns make animal waste a target. Feedstffs. 20 May. p. 4.

Buschbacher, R.J. (1986) Tropica deforestation and pasture development. Boscience'36(1). January.
pp. 22-8.

Byers, F.M., and N.D. Turner. (1991) The role of methane from beef cattle in global warming. Beef
Cattle Research inTX. June. TX Agr. Exp. Stn. p. 69, PR-4838.

Caren, L.D. (1981) Environmental pollutants: effects on the immune system and resistance to disease.
Bioscignce:31. pp. 582-6.

Clark, E.HJ. (1985) ErodingSoils, Washington, DC: The Conservation Foundation.

Daugherty, A.B. (1989) U.S Grazing Lands. Stat'stical BulletinNo. 771. Washington, DC: U.S.
Department of Agriculture.

Dregne, H. {1977) Desertificationof arid lands. Economic Geography. October. pp. 322-31.

Environmental Protection Agency. (1990) Polcy Options for Stabilizing Global Climate, Washington,
DC: USS. Environmental Protect'on Agency.

Follett, RF. (ed.) (1989) Nitrogen management and ground water pollution. Developments in
Aar culture and Managed-Forest Ecology:21, pp. 35 74.

Fox, MW. (1992) Botswana's Catt|e Eden's End? Washington, DC: The Humane Society of the United
States.

Gilbertson, G.B., etal. (1981) Controll ng Runoff for Livestock Feedlots, October. Agricultural Research
Service, Bulletin No. 441 Washington, DC: U.S. Department of Agriculture.

Gilliom, R.J. and D. Clifton (1990) Organochlorine pesticide residues in bed sediments of the San
Joaquinriver, CA. Water Res Bulletin26(1). February. pp. 11-23.




The Place of Farm Animals in Humane Sustainable Agriculture

Grandin, B.E. (1986) Human demography and culture: factors in range management. Widlife/Livestock
nterfaces on Rangelands. Nairobi, Kenya: Inter-African Bureau of Animal Resources, PO Box
30786. pp. 119-27.

Halstead, JM., etal. (1990) Ground water contamination from agricultural sources: imp ications for
voluntary policy adherence from lowa and Virginia farmers' attitudes. America Journal of Alt

Agrjculture, 30 May. pp. 126-33.

Hecht, SB. (1989) The sacred cow in the green hell: livestock and forest conversion in the Brazilian
Amazon. The Ecologist19. pp. 229-34.

Hodges, R.D., and AM. Scofield. (1983) Agricologenic disease — a review of the negative aspects of
agricultural systems. Biological Agriculture and Horticulture ™1, pp. 269-325.

Hubert, C. (1991) Spring rains found tanted by herbicides. The Des Moines Register, 27 April. p. 1.

Jones, J.R. (1990) Colonization and Environment: Land Settlement Pro ects in Central America. Tokyo:
UN. University Press.

Kerr, LA, etal. (1991) Chronic copper poisoning in sheep grazing pastures fertlized w th swine
manure. JAVMA:198(1). op.99-101.

Lashof, D.A., and D.A. Tirpak (eds.) Policy Options for Stabiizing Global Climate, February. Washing-
ton, DC: U.S. EPA Office Policy, Planning and Evaluation. p. 55.

McKinney, T.R., and A. Gold. (1987) Effect of water pollution control on concentration. United States
Eeedlots. November 5. Snowmass, CO: Rocky Mountain Institute.

McNaughton, S. (1990) Mineral nutrition and seasonal movements of African migratory ungulates.
Nature;345 pp. 613-5.

Midwest Plan Service Committee. (1985) Livestock Waste Fagilities Handbook Ames: lowa State

University.

Mosler, A.D., Schimel, D, Valentine, D., and K. Bronson. (1991) Methane and nitrous oxide fluxes in
native, fertiized and cultivated grasslands. Nature 350 pp. 330-2.

Muirhead, S. (1990) Nutrition and health: strategies available for reducing ruminant methane emissions.
Eeedstuffs November 12. pp. 10, 22.

Myers, C.F., Meek, J., Tuller, S, and A. Weinberg. (1985) Nonpoint sources of water pollution. J._of Soil
and Water Conservation'd0, pp. 14-8.

National Research Council. (1986) Pesticdes oundwater Qualjly: lssues an S|
Stales Washington, DC: National Academy Press.

Nations, JD. and DJ. Komer. (1983) Central America’s tropical rainforests: positive steps for survival.
Ambio:12(5).

Pearce, F. (1986) Are cows killing Britain's trees? New Scienfst, 23 October. p. 20.

Phelps, A. (1989) Dutch government puts ceiling on swine product on to prevent polution problems.
Eeedswffs. 23 October. p. 5.

Picard, L.A. (1987) The Politics of Deve opment in Botswana: A Model for Success? Boulder, CO:
Lynne Reinner Publishers.

Pimental, D. (1990) Environmenta and social implications of waste in U.S. agriculture and food sectors.
J. Agfic. Ethics:3. pp. 1-12.

Pimental, D., etal. (1980) Environmental and social costs of pesticides: a preliminary assessment.
Oikos 34. pp. 127-40.

Poffenberger, M. (1990) Joint Mapagement for Forest Lands: Experiences from South Asia, New Delhi:
Ford Foundation.

Power, J.F., and J.S. Schepers. (1989) Nitrate contamination of groundwater in North America.
Agriculture Ecosystems and Epvironment:26. pp. 165-87.

Radtke, TM. (1989) Wastewater sludge disposal — antibiotic resistant bacteria may pose health
hazard. Journalof Environmental Health 52(2) pp.102-5.

Reference Source Materials

Sandford, S. (1983) Management Qf Past v tin the Third World Chichester, England:
John Wiley and Sons.
Saull, ML. (1990) Nitrates in soil and water. New Scientist — Inside Science. 15 September. pp. 1-4.

Saunders, D.A, etal. (1990) Australian Ecosystems' 200 Years of Utjlisation Degradation and
Beconstruction Proceedings of the Ecological Society of Australia, Ecological Society of Australia,
Chipping Norton, Australia.

Strauch, D. (1991) Survival of pathogenic microorganisms and parasites in excreta, manure and
sewage sludge. In: Bevue Scientifigue et Technigue: Animals Pathogeps and the Environ
Paris, France: Office International des Epizootics. pp. 813-46.

US. Environmental Protection Agency. (1984) Begort to Conaress Nonpoint Source Po Jufiog i the
US. Washington, DC.

US. fForest Service, USDA. (1988) An Assessm h d e |and Sjtuation in the
Upited States. Washington, DC: Government Printing Office.

U.S. General Account ng Office. (1991) nt BLM's Hot Desert Gragi
Merits BReconsideration Washington, DC us. General Accounting Office.

Voorburg, J.H. (1991) Polluton by animal production in The Netherlands. In: Bevue Scientifique et
Techpique: Animals Pathogens and the Environment. Paris, France: Office Internationa des
Epizootics. pp 655-68.

Wald, J, and D. Alberswerth. (1989) Qur Ailing Public Range Lands, Washington, DC: National Wildiife
Federation and Natural Resources Defense Council.

Wiliamson, D., and J. Williamson. (1984) Botswana's fences and the depletion of Kalahar wildife.
Oryx 18 pp. 218-22.

Farm Animal Health & Welfare

Baker, F.H.,and N. Ramm. (1989) The roIe and contributions of animals in aiternative agricultural

systems. ] ‘ riculture 4:{3/
Barbano, D.M., etal. (1987) Impact of mastns on dairy product y\ed and quality. In: Proceedings of e
e astitis Council. Arlington, VA: Nat'onal Mastitis Council.

Burris, R. (1989) Cited in: One million calvesd\e annually from weaning stress. Catlle Today.
December 16. p 6.

Distl, O., et al. (1989). Analysis of relationships between veterinary recorded production diseases and
milk production in dairy cows. Ljvestock Production Science:23. pp. 67-78.

Flachowshy, G., and AL. Hennig. (1990) Composition and digestibility of untreated and chemically
treated animal excreta for ruminants — a review. Bologjcal Wastes31, pp. 17-36.

Friend, T. Dellmeier, G.R., and EE. Gbur. (1985) C risop of Four Methods of Calf Confinement 1
Physiology Technical Article 18960, College Slatlon TX: Texas Agricuitural Experiment Station.
Grandin, T. (1990) Caif-handling needs improvement. Meat & Poultry. July. p. 88.

Halverson,M. (1991) Farm Arima! Welfare' Crs s or Opportunity for Agriculture? Staff Papers Series.

St. Paul: Department of Agricultural and Applied Economics, University of Minnesota, Institute of
Agriculture, Forestry and Home Economics. Staff Paper P91-1.

Hill, M.A. (1990) Economic relevance, diagnosis, and countermeasures for degenerative joint disease
(osteoarthrosis) and dyschondroplasia (osteochondrosis) in pigs. JAVMA:197(2). pp. 245-9.

Julian, R.J. (1990) Pulmonary hypertension: A cause of right heart failure, ascites in meat-type
chickens. Feedstuffs, Jan. 29. pp. 19, 21-22, 78.

Kerr, LA, et al. (1991) Chronic copper poisoning in sheep grazing pastures fertifized with swine

manure. JAVMA 198(1) pp.99-101.

45



The Place of Farm Animals in Humane Sustainable Agriculture

Pearson, H.A., etal (eds). (1991) estruction? The Conyersj toP
a mgmerca Boulder, CO: Westview Press.

Preston, TR. (undated) Strategies for livestock production in the tropical third world. Livestock
Production. Cali, Columbia: CIPAV. p. 208.

Preston, T.R., and |. Vacarro. (1983) Dual purpose cattle production systems. In: {Phillips, C.J.C. [ed.}).
New Technigues in Catte Production. London: Butterworths Scientific. pp. 20-32.

Reagonold, J.P., Eliiott, LF.,and Y.L. Unger. (1987) Long-term effects of organic and conventional
farming on soil erosion. Nature'330. pp. 370-2.

Reisner, M, and S. Bates. (1990) Qvertapped Qasis' Reform or Revoluton for Western Water,
Washington, DC: Island Press.

Royal Agricultural Society of England. (1991) Ihe State ofAgriculture in the Unjted Kingdom.

Stoneleigh Park, Warwickshire: National Agricultural Center.

Russell, J.R., and MR. Brasche. (1990) Lettingcows harvest forage year-round. Leopold Letter. A
Ngwﬁlgner of Leopold Center for Sustainable Agriculture:2(3), Ames, IA: Leopold Center for
Sustainable Agriculture, Summer. pp. 4-7.

Sandford, S. (1983) Managemen! of Pastoral Development in the Th rd World Chichester, England:
John Wiley and Sons.

Shrader, W.D. and R.D. Voss. (1980) Soil fertility: crop rotation vs. moroculture. Crops and Sojls
Magazine:7. pp. 15-8.

Smith, SR., Jr, Bouton, J.H., and C.S. Hoveland. (1989) Alfalfa persistence and regrowth potental
under contnuous grazing. Aafon J.'81. pp. 960-5.

Sweeten, JM. (1990) Water use, animal waste, and water polution. In: (Cross, H.R., and F M. Byers,
[eds.]). Curent Issues in Food Production: A Perspective ofj Beefas .a Compopent in Diets for
Americans. Englewood, CO: National Cattlemen’s Association.

Talbot, L.M., Payne, W.J.A., Ledger, H.P_, Verdcourt, D,, and MH. Talbot. (1965) The meat producton
potential of wild animals in Africa: a review of biological knowledge. Tech. Commun, Common-
wealth Bur Anim Breed Geneti6 pp.1 42. Furnham Royal: Commonwealth Agricultural

Bureau x.

Topel, D.G. (1986) The beefindustry and its future. Eorgges The Grassr Agriculture.
Proceedings, 1986 Forage and Grassland Conference, Athens, GA. Amer can Forage and
Grassland Counci and the University of Georgia.

United Nations (UN) Food and Agriculture Organization (FAO). (1990) Production Yearbook 1989.
Rome, ltaly.

Vera, R.R., etal. (1984) Development of improved grazing systems in the savannas of tropical America.

In- Rangelands: A Resource Under Siege. Proceedings of the 2nd International Rangeland

Congress, Adelaide, Australia. New York: Cambridge University Press.

Ward, G.M., etal (1977) Beef production options and requirements for fossil fuel. Science 198, pp.
265-71.

Whose Common Future: Northern Agriculture. (inpress) Ihe Ecoogist

Wolfshohl, K. (1991) Pink veal finds a growing market. Progressive Farmer August. pp. 34-5.

Young, D.L., and KM. Painter. (1990) Farm program impacts on incentives for green manure rotations.
rnal of Alternatve Agriculture 5(3). pp. 99-105.

Younos, T.M. (1990) Integrated manure management. Agricultal Engineering February. St. Joseph,
MI.

48





