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Interpretive Summary

The Council for Agricultural Science and Technol-

ogy organized the conference Sustainable Agriculture

and the 1995 Farm Bill to provide a forum for debat-

ing potential policy issues that Congress will be ad-

dressing soon. The conference consisted of six ses-

sions, each with a keynote speaker and a panel

representing a spectrum of viewpoints and interests

likely to be involved in the genesis of the 1995 bill.

Three key congressmen and several members of the

administration also spoke. This document is a sum-

mary of the presentations and discussions at the con-

ference.

1 Legislation
Given the current political climate, the commodi-

ty stabilization and price support focus of previous

farm bills likely will be redirected toward programs

emphasizing global competitiveness, market: forces,

and environmental management. The principles that

agricultural systems must be environmentally, eco-

nomically, and socially sound were held by most par-

ticipants, regardless of their specific interests in the

agricultural system. There was substantial discussion

of whether in the new farm bill the term sustainable

should be abandoned in favor of a set of other descrip-

tors that might define more neutrally the goals com-

mon to the interests of most parties. Most conferees

agreed that the rhetorical distinction between con-

ventional and sustainable agriculture should be lim-

ited and that the thrust of the new farm bill should

be on broad goals and principles.

2 Conservation
Support programs should not dissuade farmers

from adopting practices that enhance the environ-

ment, Substantial debate ensued over whether com-

modity support programs have contributed to the in-

creasingly bimodal structure of agriculture and to the

vertical integration of agricultural enterprises.

It was agreed that conservation programs merit

government support. They should be targeted at en-

vironmentally vulnerable areas—a determination

that should be based on ecosystems and watersheds

instead of on individual fields. Research and educa-

tion efforts should focus on whole-farm systems and

on farming’s impact on the ecosystem. The 1995 Farm

Bill should review and coordinate related programs

and foster the leveraging of state and local funds for

environmental protection.

The federal government should create a broad def-

inition of sustainable agriculture and design agricul-

tural policies to achieve related goals. The definition

used to develop policy should take a systems ap-

proach, placing land-use practices in a whole-farm

and ecosystem context.

For farmers to be both competitors in the global

economy and stewards of the natural resource base,

the 1995 bill should encourage innovation and respon-

siveness to market forces as well as environmental

integrity. Programs should provide flexibility and

incentives for farmers to adopt agricultural practic-

es and to develop systems protecting the environment

and increasing profitability. Alternative crops and

value-added processing of traditional commodities

also should be areas of focus.

3 The Environment
The farm bill and related legislation should inte-

grate and consolidate overlapping environmental reg-

ulations, and regulations should be replaced, where

appropriate, with incentives. Environmental regula-

tions, especially those involving significant compli-

ance costs, can have a disproportionately negative

effect on small producers.

Research should focus on the identification of in-

dicators of environmental sustainability and on the

ongoing development of environmentally sound man-

agement. Funds might be made available for agricul-

tural service providers to instruct farmers in whole-

farm systems and ecosystem management.

4 Rural Development
The importance of vital rural communities, which

depend on strong agricultural sectors, was a point of
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agreement. Rural development must include oppor-

tunities for nonagricultural growth. A significant

portion of the farm population relies on off-farm in-

come, making the development of local enterprises

key to the development of many rural communities.

Locally owned value-added agricultural enterprises

may have the potential to provide employment oppor-

tunities and to increase net farm income.

For long-term viability, rural communities will

need to diversify economic activity beyond support-

ing production agriculture. The federal government's

role in supporting the development and maintenance

of rural community infrastructure is unsettled due

to the current budget deficit. New strategies will be

needed in the next century to ensure the survival of

rural communities.

5 Research and Education

Agenda

Areas of importance relative to the environment,

nutrition and food safety, processes and products, eco-

Sustainable Agriculture and the 1995 Farm Bill

nomic and social issues, animal systems, and plant

systems are, respectively, as follows:

1. conserving and enhancing resources and biodi-

versity, recovering and using water resources,

and developing resource management decision

systems;

2. enhancing food safety, targeting optimal nutri-

tion, and designing and promoting healthy foods;

3. converting by-products, enhancing food quality,

and developing nonfood praducts;

4. empowering people economically and socially and

enhancing agricultural markets, competitive-

ness, and rural development;

5. developing integrated and sustainable animal

production systems and enhancing genetic diver-

sity, biological performance, and well-being; and

6. sustaining productivity, developing alternative

plant management systems, clarifying fundamen-

tal plant processes, and improving genetic tech-

niques.



Executive Summary

Introduction

The Council for Agricultural Science and Technol-

ogy (CAST) organized the conference Sustainable

Agriculture and the 1995 Farm Bill to provide a fo-

rum for debating an array of policy issues that Con-

gress will be addressing soon. A departure from

CAST’s usual approach of providing reports on con-

temporary issues, the conference was intended to

identify key issues and perspectives, to facilitate con-

sensus, and to provide timely input for those devel-

oping the 1995 Farm Bill.

The conference was attended by more than 200

people representing diverse backgrounds, perspec-

tives, and agendas. It was organized to deal with a

set of sustainable agriculture issues, e.g., (1) conser-

vation, (2) environmental protection, (3) rural devel-

opment, and (4) related research and education agen-

das. An introductory session considered the

legislative evolution of sustainable agriculture and

its likely status in the forthcoming farm bill.

The conference consisted of six sessions, each with

a keynote speaker and a panel representing a spec-

trum of viewpoints and interests likely to be involved

in the genesis of the 1995 Farm Bill. Opportunities

for panel interaction and audience participation were

provided. Four key members of Congress and the

administration spoke on farm bill issues, The seventh

and final session addressed research and education

implications of prior discussions.

Moderators and rapporteurs of the seven sessions

prepared summaries of the presentations and discus-

sions for those who will be drafting the 1995 Farm

Bill.

1 Sustainable Agriculture and

the Legislative Process

A Changing Environment

The November 1994 elections, which took place as

the conference was being planned, dramatically

changed the framework against which the 1995 Farm

Bill will be crafted. Several prominent changes in-

clude proposals by both political parties and the ad-

ministration to

1. decrease the budget deficit;

2. eliminate unnecessary regulations and unfund-

ed mandates;

8. decentralize programs by shifting decision mak-

ing responsibility from federal to state and local

government;

4. lower funding levels for traditional commodity

and price support programs and to improve the

responsiveness of agriculture to market forces;

and

5. shift priorities to focus on the need for increased

funding of research and educational efforts that

help farmers improve global competitiveness.

Given this political climate, the commodity and price

support emphasis of previous farm bills likely will

shift in favor of programs emphasizing global com-

petitiveness and market forces. Additionally, the 1995

Farm Bill likely will emphasize market mechanisms

and incentives instead of regulations as means of

protecting the environment.

Agreement on General Principals Despite

Differences Regarding the Mechanisms to

Achieve Goals

This conference revealed a growing consensus that

the general principles of sustainable agriculture, i.e.,

that agricultural systems must be environmentally,

economically, and socially acceptable, are shared by

most individuals within the agricultural system.

However, the mechanisms and processes used to

achieve these goals occasioned substantial debate.

For instance, there was substantial and unresolved

discussion of whether the term sustainable should be

abandoned in favor of a set of other descriptors more

neutrally defining the goals shared by most parties.

A widespread belief among conferees was that for

these goals to be achieved, the rhetorical distinction

between conventional and sustainable agriculture
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had to be limited and that the thrust of the new farm

bill should be those broad goals and principles held

by all interested parties.

2 Conservation Issues

Commodity Support Programs Producing

Mixed Results

Although commodity support programs have had

a beneficial impact on stabilizing supplies and farm-

er income, several participants noted that the results

of such programs have not always been consistent

with the environmental goals of sustainable agricul-

ture. A consensus emerged that support programs

should not dissuade farmers from adopting cost ef-

fective practices such as crop rotation and green

manuring, both of which enhance the environment.

Significant debate ensued over whether commodity

support programs have contributed to the increasing-

ly bimodal structure of agriculture and to the verti-

eal integration of agricultural enterprises. This is an

issue resonating among those who believe that the

social agenda of sustainable agriculture mandates

special attention to small or medium-sized family

farms. As with other social issues surrounding sus-

tainable agriculture, no consensus was reached.

Adequate Funding Targeted to Meet

Conservation Goals

Most agreed that conservation programs are wor-

thy of government support. Many conservation pro-

grams not only conserve traditional agricultural re-

sources but also preserve wildlife and other natural

resources, thereby benefitting all of society. For this

reason, federal support of the programs should con-

tinue. So that their cost-effectiveness can be im-

proved, however, these programs should be targeted

at environmentally vulnerable areas—a determina-

tion that should be based on ecosystems and water-

sheds instead of individual fields. To provide the guid-

ance needed to develop appropriate programs,

research and education efforts should focus on whole-

farm systems and on the environmental impact of

farming and ranching at the ecosystem level. Addi-

tionally, the drafters of the 1995 Farm Bill should

review and coordinate related programs and foster

the leveraging of state and local funds available for

environmental protection.

Sustainable Agriculture and the 1995 Farm Bill

Redefinition of the Government's Role

Although debates over the definition of sustainable

agriculture most likely will continue for years, the

federal government can play a leadership role by cre-

ating a broad definition acceptable to most parties in

the debate, and by creating agricultural policies de-

signed to achieve the goals articulated in the broad

definition. Many participants noted that any defini-

tion used to develop agricultural policies should take

a systems approach placing land-use practices in a

whole-farm and ecosystem context, as compared with

current policies focused on specific practices, which

tend to neglect the important interactions between

agriculture as a whole and the environment.

Linking Traditional Commodity Programs to

Conservation and Market Forces

A consensus emerged that for farmers to be both

competitors in the global economy and stewards of

natural resources, the 1995 Farm Bill should provide

policies encouraging farmers to be responsive to mar-

ket forces and innovative. The 1995 Farm Bill pro-

grams should provide flexibility and incentives for

farmers and ranchers to adopt agricultural practic-

es and to develop systems that are environmentally

sound and profitable. Several participants suggest-

ed that alternative crops and value-added processing

of traditional commodities should be areas of focus

for the forthcoming farm bill.

3 The Environment and

Sustainable Agriculture

Simplifying, Consolidating, Deceniralizing,

Deregulating, and Providing Incentives for

Environmental Protection

Farmers, ranchers, foresters, and natural-resource

managers share with consumers an interest in the

development of an agricultural system that meets the

food and fiber needs of society while protecting agri-

cultural and natural resource bases. But the current

mood toward federal regulation seems to be that

whereas the federal government should outline broad

environmental protection goals and indicators, state

and local governments should have the flexibility to

determine the most appropriate mechanisms by

which to achieve these goals. Most participants

agreed that the farm bill and other related legisla-
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tion should consolidate overlapping environmental

regulations and that regulations should be replaced,

when appropriate, with incentives.

Regulation’s Impact on the Structure of

Agriculture

Environmental regulations, especially those in-

volving significant compliance costs, can have a dis-

proportionately negative impact on small producers.

Although granting exemptions for small producers

may alleviate this impact, the consensus seemed to

be that the 1995 Farm Bill should focus on the use of

incentives to foster adoption of environmental prac-

tices, rather than on federally imposed regulations.

Compliance incentives have the added benefits of

rewarding producers for innovation and of allowing

them to respond quickly to shifting market forces.

Regulations Based on Current Science

Regulations prescribing specific practices usually

inhibit technological change that could improve the

environment. Regulations therefore should not be

tied to specific practices but instead should focus on

environmental goals and producer performance. Re-

search should focus on the identification of indicators

of environmental sustainability and on the ongoing

development of environmentally sound management

practices. Several conference participants suggested

that funds be made available to train agricultural

service providers (employees of the Extension Service,

the Natural Resources Conservation Service, and oth-

er organizations) to educate farmers regarding whole-

farm systems and ecosystem management.

4 Rural Development and

Sustainable Agriculture

A Divisive Social Agenda

Although generally agreeing on the importance of

the social aspects of agriculture, participants were

divided about issues surrounding the structure of

agriculture and rural communities. Specifically, at-

tempts to shift the focus of sustainable agriculture

to small or medium-sized farms resulted in a debate

over whether the goals of sustainable agriculture

were applicable to larger enterprises. Additionally,

the issue of vertical integration, especially within the

poultry and the swine industries, proved contentious.

It is likely, given the political overtones of these de-

bates, that social issues will continue to divide inter-

ested parties. On the other hand, the importance of

vital rural communities, which depend on strong ag-

ricultural sectors, was a point of agreement.

Rural Development Expanding Its Scope

Beyond Agriculture

Although a strong agricultural economy is vital to

the development of rural communities, rural devel-

opment also must include opportunities for growth

within the nonagricultural sector. Specifically, a size-

able portion of the farm population currently relies

on off-farm income, making the development of local

enterprises key to the development of many rural

communities. Several participants noted that local

value-added agricultural enterprises have the poten-

tial both to provide employment opportunities and to

increase net farm income.

Rural Development Emphasizing Local

Empowerment

The importance of local control and empowerment

in development activities was recognized widely.

Many participants suggested that the 1995 Farm Bill

provisions for rural development allow for local con-

trol and flexibility in development activities that en-

courage community innovation in rural development

strategy instead of imposing or encouraging federal

strategies. Research and education programs should

focus on the interaction between the social and the

environmental aspects of sustainable agriculture and

should provide opportunities to explore methods of

community development.

5 Agricultural Research and

Education Agenda

The Environment and Natural Resources

The quality of air, soil, and water resources is crit-

ical to the well-being of the biosphere, and the soci-

etal value of protecting natural resources must be

expressed in terms much broader than economics.

Research will provide the knowledge and the tech-

nology needed to diminish contamination of ground

and surface waters, to address the problem of bay and

estuary contamination, to decrease soil erosion, and

to ensure that agricultural and forestry operations

are not associated with unacceptable air quality deg-

radation.



Ecosystem research is needed to foster agricultural

and forestry production that is environmentally

sound, economically viable, and socially acceptable;

to promote health and productivity of forests, range-

lands, and aquatic systems; and to provide an aes-

thetic, wholesome, healthy environment with im-

proved recreational opportunities. Research also is

needed to develop more economically and ecological-

ly viable methods of converting and using water.

Methods of recycling waste materials in food and fi-

ber production systems not only mitigate the dispos-

al problem but enhance the effective use of natural

resources. There is a growing need to clarify the so-

cial and environmental consequences of resource

management decisions.

Nutrition, Food Safety, and Health

The U.S. Centers for Disease Control and Preven-

tion estimates that more than 6 million cases of food-

borne illness resulting in 8,000 deaths occur annual-

ly, at a total cost of about $5 billion. Research is

needed to improve methods of identifying the causes

and the costs of foodborne diseases and of detecting,

assessing, and controlling them.

Costs associated with the four major chronic dis-

eases linked to inappropriate diet now approach $145

billion annually. Research is needed to determine

optimal nutrient intakes, as well as the role of dietary

factors in the development and the prevention of obe-

sity and chronic diseases. Manipulation of existing

foods and design of new ones can improve the growth

and productivity of Americans and can decrease their

susceptibility to disease. New technologies applied to

agricultural products offer unprecedented opportu-

nities to respond to consumer demands for healthy

diets. The economic and the behavioral obstacles to

adopting healthy food habits consistent with U.S. di-

etary guidelines and with the food guide pyramid also

must be identified to aid the monitoring of food com-

position and food intake as bases for effective nutri-

tion policy and food assistance programs.

Processes and Products

New and improved food and nonfood uses for waste

products will contribute to economic development and

will benefit the environment. Understanding the

structural and functional relationships among vari-

ous components of foods will facilitate control and

enhance food quality during processing, storage, dis-

tribution, and preparation for consumption.

Clarification of the chemical composition of agri-
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cultural and forestry products can provide the basis

for innovative or improved industrial processes and

products. Agricultural nonfood industries have the

potential to breathe new life into rural communities;

to provide existing industries with alternative oils,

fuels, and base materials; and to produce new con-

sumer products.

Economic and Social Issues

Analysis of domestic and international markets is

essential for increased trade and sustained farm in-

comes in an environment of decreased federal spend-

ing for agriculture. More than one-fourth of Ameri-

cans live in rural communities, and this proportion

is increasing. Ifrural America is to remain a produc-

tive contributor to the U.S. economy, as well as a pre-

ferred home to many citizens, the factors constitut-

ing a viable community must be understood.

Those unable to cope with a changing environment

as a result of their educational deficiencies and/or

poverty create a drain on revenues and rob the na-

tion of productive capacity. Research will generate

the information needed for decision making and bring

about more effective economic and social policies to

resolve societal problems.

Animal Systems

Research is needed to identify the interrelation-

ships within quantitative models that will translate

into management models increasing efficiency, sus-

tainability, and profitability. Use of modern molecu-

lar genetics, improved understanding of the physio-

logical and metabolic functions under genetic control,

and a combination of molecular and quantitative ge-

netic techniques offer unparalleled opportunities to

improve animal systems.

Food animal disease results in $18 billion in lost

revenues annually, and in the current era of modern

transportation and high mobility the possibility of

importing exotic animal diseases poses an economic

threat of even greater proportions. Research will use

the exciting new tools of modern biology to explore

new methods of detecting and preventing animal dis-

ease and will develop methods by which to measure

animal well-being objectively and to evaluate the fac-

tors contributing to it.

Plant Systems

Protecting useful and life-sustaining plants from

insects, diseases, nematodes, and weeds is critical to



Executive Summary

maintaining food and fiber quality and to enhancing

U.S. farm productivity and international competitive-

ness. Research efforts will increase to protect against

pests throughout the production, storage, processing,

and marketing components of the food chain. Re-

search should be accelerated in the use of predators,

parasites, competitors, pathogens, attractants, repel-

lents, insect sterility, pest resistance, culture, im-

proved pesticides, application technology, and area-

wide management strategies. While synthetic pesti-

cides are a primary means of controlling pests, more

research is needed to improve these methods so that

they are more effective and environmentally benign.
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The need to provide technology allowing manag-

ers to use interactive management systems also is

growing. Research is needed to improve production

stability and to optimize profits, to decrease erosion

and to restore soil quality, to protect threatened and

endangered species including wildlife, and to protect

fragile ecosystems such as wetlands; in short, to pro-

vide the fundamental knowledge needed to develop

site-specific adaptive applications of new knowledge

in a total system context. Research also is needed in

a systems approach that examines the management

of organic resources, manure, sludge, and crop rota-

tion.



Session | Sustainable Agriculture and the Legislative

Process

Moderator: Charles R. Krueger, Associate Dean, Col-

lege of Agricultural Sciences, The Pennsylvania

State University, University Park

Rapporteur: Jonathan Haskett, Duke University,

Durham, North Carolina in cooperation with

Beltsville Agricultural Research Center, U.S.

Department of Agriculture, Agricultural Re-

search Service, Beltsville, Maryland

Introduction
From modest beginnings in the Food and Agricul-

tural Act (FAA) of 1977 through the targeted pro-

grams of the Food, Agriculture, Conservation and

Trade (FACT) Act of 1990, sustainable agriculture

has been addressed by farm bill legislation. Although

the term sustainable agriculture was not used in the

FAA of 1977, concerns about the loss of small farms

led to the creation of research and extension programs

targeted at helping the small farmer. This was the

Session 1: Sustainable Agriculture and the Legislative

Process

Moderator: Charles R. Krueger, The Pennsylvania State

University, University Park

Rapporteur: Jonathon D. Haskett, U.S. Department of Agriculture,

Agricultural Research Service, Beltsville, Maryland

“Setting the Stage: The Evolution of Legislation Language to

Address Sustainable Agriculture Issues"

Speaker: Terry L. Nipp, AESOP Enterprises, Ltd., Washing-

ton, D.C.

Panel Discussion: “Sustainable Agriculture and the Development

of the 1985, 1990, and 1995 Farm Bills”

John Haberern, Rodale Institute, Emmaus, Pennsylvania

Ferdinand Hoefner, Sustainable Agriculture Coalition,

Washington, D.C.

John Keeling, American Farm Bureau Federation, Washing-

ton, D.C.

ChristopherA. Novak, National Pork Producers Council,

Washington, D.C.

Ford B. West, The Fertilizer Institute, Washington, D.C.

only programmatic inclusion of its kind in the bill.

Sustainable agriculture came into its own with the

Food Security Act (FSA) of 1985, which authorized

funding for the Low Input Sustainable Agriculture

(LISA) program, the Conservation Reserve Program

(CRP), Conservation Compliance Program, and Sod-

buster and Swampbuster provisions. To date, how-

ever, the most extensive sustainable agriculture pro-

visions have occurred in the 1990 FACT Act. These

include Sustainable Agriculture Research and Edu-

cation (SARE) programs, conservation and environ-

mental provisions, and rural development provisions.

Although the terminology has evolved, a thread of

continuity is evident, and discussions shaped by the

previous bills can help to guide proposals intended

to shape the newest legislation.

The 1990 FACT Act

Programs

Chapter 1 (Title 16, Subtitle B, Chapter 1 of the

1990 FACT Act), entitled the Best Use of Biological

Applications (BUBA), is a research and extension

provision to be administered by the Cooperative State

Research, Education, and Extension Service (CS-

REES) of the U.S. Department of Agriculture

(USDA). This provision replaced the LISA program

set forth in the 1985 FSA. Chapter 2, entitled the

Integrated Management Systems, is a research and

education provision administered by the Extension

Service of the USDA and includes provisions for re-

search developing and promoting integrated crop

management (ICM) and integrated resource manage-

ment (IRM) systems. Chapter 3, entitled the Provi-

sion of Education and Training Programs in Sustain-

able Agriculture Techniques, also is to be

administered by the Extension Service.

The 1990 legislation reauthorized and expanded

the CRP and added new programs such as the Wet-

lands Reserve Program and the Water Quality Incen-

tives Program to the conservation title. A number of

new environmental provisions requiring increased
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farm planning and pesticide record keeping also were

included. The Council for Environmental Quality was

created within the USDA, and increased agency co-

operation between components of the U.S. Depart-

ment of Agriculture, e.g., Soil Conservation Service,

Forest Service, etc., was mandated, as was the cre-

ation of state councils for rural development.

Debates

Although one of the most contentious issues was

the definition of sustainable agriculture, there also

was concern among commodity groups and sustain-

able agriculture advocates about the emphasis of

chapters. To address animal production issues, com-

modity groups favored funding Chapter 2, but sus-

tainable agriculture advocates felt that these issues

are adequately addressed within the context of Chap-

ters 1 and 3.

Outcomes

Implementation issues arose after passage of the

1990 FACT Act, and included division of funds be-

tween chapters and mechanisms for the distribution

of Chapter 3 funds. Sustainable agriculture advocates

maintained that integrated farm management pro-

visions were useful to only a small number of farm-

ers because of a lack of knowledge and training within

relevant agencies. The same advocates argued that

guidelines for implementation of sustainable agricul-

ture research and extension programs needed to be

developed. Many issues regarding funding and im-

plementation of the sustainable agriculture provi-

sions of the 1990 FACT Act remain in dispute.

Key Issues

Funding for Agricultural Research and

Education

There is a broad consensus that funding for agri-

cultural research and education needs to be preserved

and enhanced in the 1995 Farm Bill. Concerns have

been raised that essential research programs will

suffer as action is taken to meet budgetary goals.

Market forces cannot be relied on to stimulate the

necessary research in the area of sustainable agricul-

ture in all cases.

Moreover, education is seen as an important alter-

native to regulation as a means of addressing envi-

ronmental and conservation issues, Education is

viewed as a less invasive and more cost-effective so-

lution and worthy of funding. In light of a proposed

reduction in commodity programs, it was suggested

that some budgetary savings be used to fund research

and education.

There also was endorsement for ensuring full sup-

port for those portions of the 1990 FACT Act that

were passed but remained unfunded. Full implemen-

tation of existing mandates would invelve certain

educational provisions covered by Chapters 2 and 3

and by the CRP.

Streamlining Sustainable Agriculture

Programs

In addition to supporting education and research

programs, streamlining sustainable agriculture pro-

grams was emphasized. Suggested areas of empha-

sis were as follows:

1. improved coordination of special grants for wa-~

ter quality, Integrated Pest Management (IPM),

and other measures, so as to facilitate creation

of total sustainable agriculture resource plans;

2. coordination of regulations regarding total farm

resources and their uses (stressing a voluntary

. approach), so as to ease compliance, avoid dupli-

cation and conflict, and diminish complexity;

8. reduction or removal of penalties and disincen-

tives in commodity and other programs imped-

ing the adoption of sustainable agriculture meth-

ods, e.g., crop rotation, and enhancing incentives.

4. increased cooperation and coordination among re-

search disciplines in the implementation of sus-

tainable agriculture research on the farm; and

5. increased funding of competitive grant programs

such as the National Research Initiative, which

offers a mechanism for implementing integrated

systems research,

Points of Contention
Conference participants representing many points

of view agreed on a number of issues but differed sub-

stantially on the general focus of sustainable agricul-

ture programs and the specifics of farm legislation

implementation.

Farm Size

Questions of focus ultimately relate to how sustain-

able agriculture is defined and whom programs are

supposed to serve. Farm size is an issue highlight-

ing this relation. For some individuals, farm size is
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an essential component of sustainability, and the goal

of sustainable agriculture programs should be to

serve small or family farmers instead of large corpo-

rate farms. Others contend that farm size or corpo-

rate ownership does not determine sustainability and

that sustainable agriculture programs should not

consider farm size when deciding whom to support.

Sustainable Agriculture

Similar polarization occurs on the question of

whether the goals of sustainable agriculture should

be broad or narrow. Some individuals and groups

advocate that sustainable agriculture should exam-

ine social issues and make an effort to maintain the
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quality of life and enhance rural development. Op-

ponents of this position view such goals as ill-defined

adjuncts to their sustainable agriculture mission,

which is to increase production efficiencies by mini-

mizing inputs and by maximizing output and profits

while making market forces the primary determi-

nants of success.

Plant and Animal Research

With respect to implementation of the sustainable

agriculture provisions of the 1990 FACT Act, there

also is disagreement about whether plant research

is emphasized and funded at the expense of livestock

research.



Session 2A Conservation Issues: Agriculture and

Sustainability

Moderator: Jerald R. DeWitt, Extension Entomolo-

gist, Agronomy Extension, Iowa State Universi-'

ty, Ames

Rapporteur: Gary D. Jolliff, Department of Crop and

Soil Science, Oregon State University, Corvallis

Introduction
Agricultural commodity support programs, initi-

ated during periods of surplus in the 1930s, repre-

sent six decades of social planning beyond the pur-

pose of stated economic objectives, and have come to

involvea delicate political balancing act. The purpose

of this session was to consider the relationship be-

tween policies—aimed at stabilizing markets and en-

hancing producer income—and broader sustainabil-

ity goals. The session was a review of commodity

programs, which were not designed to meet these

goals.

Several groups thought that commodity programs

place too many limitations on farmers, denying them

market opportunities. Others thought that the pro-

grams did too little to enhance farmers’ incomes and.

competitive needs relative to other segments of agri-

Session 2A: Conservation Issues: Agriculture and Sustain-

ability

Moderator: Jerald AR. DeWitt, lowa State University, Ames

Rapporteur: Gary D. Jolliff, Oregon State University, Corvallis

“Market Stabilization Policies and Sustainability”

Speaker: Chip Conley, Economist, House Committee on

Agriculture

Panel Discussion: “Effect of Gommodity Policies on the Environ-

ment, Social, and Economic Objectives of Sustainability”

Michael R. Dicks, Oklahoma State University, Stillwater

Mark A. Drabenstott, Federal Reserve Bank of Kansas City

Paul E. Faeth, World Resources Institute, Washington, D.C.

William D. Heffernan, University of Missouri-Columbia, and

Henry A. Wallace Institute for Alternative Agriculture

Abner W. Womack, Food and Agricultural Policy Research

Institute at University of Missouri, Columbia
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culture. Some focused on the environmental effects of

commodity programs. The resulting differences argue

for reexamination of the commodity program policy but

do not provide clear direction for policymakers. The

tension in this session reflects the traditional farm pol-

icy debate. Some participants suggested that low pric-

es caused by policy-stimulated chronic surplus produc-

tion have contributed to the movement of hundreds of

thousands of families from farms. Another participant

described how low commodity prices benefitted specif

ic sectors. Other participants noted that, in general,

farmers assume high risks for the rate of return on their

investments. All participants stated that the economic

viability of farming systems is vital to achieving sus-

tainability goals.

Recently added policy objectives regarding social

and environmental sustainability are being met only

partially by current programs. Policymakers may

find it useful to gather information about the effects

of financial pressure on farmers deciding whether to

adopt technologies based on economic incentives at

the expense of environmental considerations.

National sentiment for federal budget deficit re-

duction may indicate that the public considers com-

modity support program costs untenable. Revision of

commodity support programs for the 1995 Farm Bill

is expected and is viewed as an important opportu-

nity for innovation. Questions about how to revise

program policies are part of the larger question of who

should benefit from them. The process that will pro-

duce the 1995 Farm Bill provides a unique opportu-

nity for new, broad based coalitions to affect the na-

tion’s overall approach to agricultural policy.

Key Issues

Commodity Support Policy: Results on

Sustainability Goals

The Commodity Credit Corporation, the instru-

ment of farm policy, was created to stabilize, support,

and protect farm income and prices; to maintain bal-

anced and adequate supplies; and to facilitate order-
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ly distribution of agricultural commodities. Sustain-

able agriculture objectives are defined in statute to

satisfy human food and fiber needs, enhance environ-

mental quality, make efficient use of nonrenewable

resources, sustain the economic viability of farms, and

enhance the quality of life for farmers and society.

Results have been mixed: whereas they may have

reduced farmer risks associated with production of

certain commodities, these programs simultaneous-

ly have limited farmer options, promoted surpluses

and lower prices, and forestalled development of prof

itable alternatives. These programs also have promot-

ed rigid cropping patterns and maximum yield strat-

egies, which encourage fertilizer and chemical inputs

and therefore violate the principles of sustainable

agriculture.

To allow increased exposure to market forces and

to encourage development of profitable new products

and technologies, sustainability goals have been sup-

ported in part by flex acre policies allowing rotations

and alternative crops. For flex acre options and free-

market exposure to be even more meaningful, pro-

ducers must have access to a much broader array of

profitable options.

Commodity programs, through the incentive of

deficiency payments tie farmers to bulk commodities,

the slowest growing segment of the world food mar-

ket. Such programs, also increase input costs for val-

ue-added agricultural products, i.e., commodity pric-

es. These same policies hinder the exportation of

value-added farm products—the fastest growing seg-

ment of the world food market. Crop acreage reduc-

tions encourage foreign producers to expand produc-

tion. Commodity programs encourage farmers to

maximize yields and to market crops through pro-

gram and market channels. Because the potential for_

off-farm income from first-stage commodity process-

ing (value adding) is not realized, rural economic vi-

tality may be stifled, despite government payments

to farmers. .

Commodity Support Programs and

Unintended Consequences

Commodity programs have insulated participants’

crop planting decisions from free-market forces. Result-

ing distortions permeate both private and public sec-

tors, including farming, input supply, research, devel-

opment, output processing, marketing, trading, and

related infrastructure. Policy based distortions promote

focus on government financed activities at the expense

of ingenuity and free enterprise. The costs of these dis-

tortions are very high and are economically, environ-
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mentally, and socially far reaching.

Estimates of total program costs, including exter-

nalities, would provide policymakers with the justi-

fication needed for fundamental and long-term

change in farm policy. Although effective in some in-

stances, support policies have had unintended nega-

tive consequences such as the conflict between im-

plicit stock and market price objectives and farm

income support. Low prices caused by surplus pro-

duction are believed to have contributed—in the ab-

sence of profitable alternatives—to the movement of

hundreds of thousands of families from farms. Indeed,

since commodity support programs began, the Unit-

ed States has lost 4.5 million farms; 1.7 million re-

main.

Because of stable, relatively low feed and raw ma-

terials prices, commodity programs may have promot-

ed export of commodities and industrialization and

vertical integration such as in the animal feeding

industries.

Commodity Support Programs Targeted for

Redirection of Resources

Some farmers may need to receive direct payments

as profitable alternative enterprises and technologies

are being developed. All facets of current commodity

programs should be subject to redesign to meet eco-

nomic, environmental, and social sustainability ob-

jectives. Redirected resources should focus on local

needs involving many individuals with the intended

outcome being fewer regulatory consequences. Ad-

justments and redirection should be planned to as-

sist beneficial asset revaluation and sustainability.

Commodity programs need to be more affected by

market forces; when they are, prices likely will de-

stabilize. The General Agreement on Tariffs and

Trade and the North American Free Trade Agree-

ment promise additional exposure of farm products

to global free trade (See Council for Agricultural Sci-

ence and Technology, 1993). To remain economical-

ly competitive, farmers must have profitable crop al-

ternatives to government program crops.

Additionally, farmers need low-cost technologies to

improve competitiveness, profitability, and sustain-

ability. Science and technology infrastructure should

be mobilized so that U.S. farmers and rural commu-

nities can have a competitive advantage in global

markets, which promise to become less distorted as

free trade is strengthened. If commodity programs

are significantly reduced, a portion of the savings

should be redirected to research, education, and con-

servation issues to assist farmers.



Session 2B Conservation Issues: Agriculture and

Sustainability

Moderator: Vivien G. Allen, Department of Crop and

Soil Environmental Sciences, Virginia Polytech-

nic Institute and State University, Blacksburg

Rapporteur: Marsha A. Stanton, AESOP Enterpris-

es, Ltd., Washington, D.C.

Introduction
Conservation is one of the key elements of a sus-

tainable agriculture. Over the years, a number of con-

servation programs have been implemented; the larg-

est is the CRP initiated with the 1985 FSA. Such

programs have resulted in less soil loss, cleaner wa-

ter, and more wildlife habitat. Other benefits not al-

ways targeted or necessarily envisioned when pro-

grams were designed also have been derived,

including recreational opportunity, aesthetic value,

nutrient management, and carbon sequestering to

limit carbon dioxide (CO,) release into the atmo-

sphere. But compared with other macroeconomic fore-
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es or government program expenditures, annual con-

servation spending has been small (less than 15% of

commodity program expenditures and less than 20%

of fertilizer and pesticide expenditures).

Conservation programs have had both positive and

negative effects on local, regional, and national econ-

omies. Future programs should be designed to work

with macroeconomic forces. The proper role of gov-

ernment and the best policy tools to accomplish ob-

jectives must be determined, and the cost-effective-

ness of programs must improve. Additional benefits

can be derived if planners acquire a comprehensive

understanding of the multiple potential uses and

impacts of programs. The cover crop established on

many acres can be designed both to enhance the val-

ue of acreage for multiple benefits and to prepare it

for return to production. Research is needed to clari-

fy the integral role of conservation acreage in the to-

tal agricultural system, as well as the potential to

maximize multiple values.

Key Issues

Funding

Conservation programs generally have been un-

derfunded. When funds are insufficient, the programs

must be targeted carefully to maximize benefits, but

appropriate targeting has not always occurred. In

future conservation programs, specific regions and

sites should be identified because of their potential

for beneficial results. Returns to producers for imple-

menting a practice must be attractive, and conserva-

tion program funding often is too limited to compete

with the other issues with which farmers must deal.

Additionally, programs should be designed to work

regardless of shifts in macroeconomic policy.

Various recommendations have centered on con-

solidating numerous small programs and leveraging

with state and local money. A Resource Conservation

Fund that would match each $1 of state programs

with $3 of federal funds has been proposed. The Na-

tional Association of State Departments of Agricul-

ture recommended consolidation of USDA conserva-
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tion programs to create an Environmental Enhance-

ment Investment Program, which would be used to

implement whole-farm management plans. Abrupt

elimination of existing programs such as base acre-

age would devastate land values, however, and when

considering cutbacks or other changes, policymakers

also should consider unintended effects.

Benefits—Other Than Initial Targeted

Objectives—Derived from Programs

The initial goals of the conservation programs may

or may not have been realized. Much more than de-

creased soil erosion has resulted from conservation

programs. Improvements have occurred in recre-

ational opportunities, aesthetics, nutrient manage-

ment, water quality, air quality, soil quality, and

quality of life issues. Additionally, long-term crop

retirement programs create opportunities for wildlife

habitat that are not the result of annual set-asides,

which provide insufficient time to develop appropri-

ate habitat and to attract wildlife. Best management

practices benefit some species but are not sufficient

means of improving needed habitat for species expe-

riencing long-term declines and historically low pop-

ulations.

Planning based on experience could increase the

potential for these and other benefits. For example,

some acres have been planted to species combinations

to provide desirable forage cover for hay or grazing

after contracts have expired, but other acres have

been planted to species that provide cover but have

slimited future value. Additionally, limited economic

uses consistent with conservation goals could be de-

veloped for land in conservation programs. For in-

stance, periodic haying, grazing, or use of biomass for

fuels have been suggested. Several participants not-

ed that management systems or alternative uses that

are both suitable and profitable may require the de-

velopment of knowledge, technology, and/or infra-

structure.

Cost-Effectiveness

The benefits of conservation programs are difficult

to define and to measure. Approximately $19 billion

has been spent on CRP contracts and related costs,

with an estimated return on investment of between

$6 billion and $28 billion. By some estimates, this pro-

gram has not been cost-effective. But benefits can be

difficult to measure and frequently are undervalued.

Examples include benefits to wildlife, improvements

in aesthetics, decreased CO, emissions into the atmo-
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sphere, and effects on soil quality. The wide range of

benefit estimates for programs indicate that measure-

ment methods are inexact and require further re-

search.

Cost-effectiveness could be improved if efforts were

targeted, solutions were site-specific, and policies

were complementary. To optimize returns on the in-

vestment in conservation, multiple benefits should be

maximized and incentives should ensure that acres

in conservation practices are maintained over the

long term. A number of environmental management

programs exist. Their applications, practices, and

plans often are too issue-specific and fail to consider

a farm or ranch as a total system. The systems ap-

proach, which includes the total landscape perspec-

tive, is community based and an integral part of eco-

logic, economic, and production perspectives.

Government's Role in Conservation

Because groups have different stakes in policy, its

development may be inconsistent. Individual goais

can differ from local, state, regional, and national

goals. Likewise, objectives and implementation pro-

cedures of governmental policies often are contradic-

tory and unclear. What should be the level of involve-

ment? When and where should governments

interfere with private decisions? When interference

is appropriate, which government agencies, policy

mix, and involvement levels are suitable?

An ecosystem approach to research and manage-

ment is needed to clarify and to incorporate the var-

ious consequences of conservation practices. Ade-

quately funded research permits the examination of

these practices and their relations to sustainable ag-

riculture goals. Long-term costs and benefits also

need examination, as does the interaction between

total ecosystem and potential communitywide conse-

quences. The whole-farm systems approach to re-

search and management must be multidisciplinary

and integrated across ecologic and geographic re-

gions. This approach may be broad for individual

universities or privately funded research and could

benefit from federal support.

Needs

Benefits—Other Than Initial Targeted

Objectives—Derived from Programs

The multiple benefits of current programs should

be evaluated to reflect all real, direct, and long-term
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benefits, both economic and environmental, includ-

ing long-term costs and benefits. The new uses for

conservation acres and the potential for new crops

and markets need exploration. Insufficient informa-

tion about new crop potentials and marketing options

often limit adoption. Research and development as

well as extension information and product promotion

may be necessary. Additional support for the New

Uses Council and the Alternative Agriculture Re-

search and Development Council was suggested.

Funding and Cost-Effectiveness

Funding for programs should be expanded and di-

rected more efficiently toward goals. To provide ben-

efits with improved efficiency, future conservation

programs need to target objectives precisely and nu-

merous small programs need to be consolidated. Ob-

jectives for conservation and for sustainable agricul-

ture programs may evolve.

Conservation programs should be consolidated and

coordinated with, for instance, certain commodity

programs, which may offer conflicting incentives.

Future conservation programs must target environ-

mentally sensitive acres that will provide the great-

est returns on investment. Program strategies must

be flexible to achieve multiple benefits but also must

be compatible with program objectives. Incentives

toust help producers use and protect environmentally

sensitive lands.

Redefining Government's Role in

Sustainability

The federal role is to develop an overall strategic,

long-term plan going beyond the traditional food and

fiber concept and providing information, e.g., re-

search, and tools, education, financing, and technol-

ogy, to local entities able to target local priorities.

Federal programs should complement state and lo-

cal programs. Federal funding for research should be

expanded. Support for sustainable agricultural sys-

tems requires examination of components, systems,

multidisciplinary projects, communitywide conse-

quences, and relatedness across ecologic regions.

Strategies to address new issues such as the pro-

tection of prime and unique farmland, endangered

species, habitats, ground water recharge acres, and

riparian—or river bank—buffers should be addressed.

in addition to a mix of options such as easements, lim-

ited conservation-acreage economic use, and partial

field enrollment. Modifications may be necessary to

target specific high-benefit acres, to increase environ-

mental benefits, and to provide adequate economic

incentives to producers.
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Introduction
Environmental issues are a driving force in the

sustainable agriculture debate. Yet farm policy was

not designed with environmental goals or sustainabil-

ity in mind; these were added in the 1985 and the

1990 legislations. Even so, many of the major envi-

ronmental programs were designed alsa to control

production.

The 1995 Farm Bill offers legislators the opportu-

nity to take a new approach by moving to environ-

mentally based incentives and by promoting whole-

farm, watershed, or ecosystem planning. There also

are opportunities for new private-public partnerships,
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interdisciplinary research and education, and com-

munity based problem solving. This session ad-

dressed the core issues of sustainable agriculture from

an environmental standpoint and suggested new

partnerships and approaches to address the many

public demands on agriculture.

Key Issues

Adequacy of Existing Farm Bill Programs

Although the CRP program has achieved many

environmental goals, it has not necessarily been tar-

geted to achieve maximum benefits. The program

thus should be reauthorized and targeted to meet

sustainable agriculture goals. The 1990 FACT Act

contains many desirable provisions, especially those

concerning pesticide record keeping. Focus on the use

of voluntary, incentive based approaches to environ-

mental practices usually has proved successful and

should be maintained.

Desirable Components of Sustainable

Agriculture Policies

The 1995 Farm Bill could take a new approach to

defining goals and objectives for U.S. agriculture. This

approach would apply to all segments of the indus-

try, small and large, traditional and specialized, re-

gional and general. The general tenets would be to

aim agriculture broadly at a vision of international

competitiveness combined with environmental

soundness and social acceptability.

New legislation should require regional and na-

tional coordination of research and extension pro-

grams in sustainable agriculture, IPM, and water

quality. These programs should encourage public-

private partnerships, farmer/rancher involvement,

and multistate and regional projects. Local decision

making should be emphasized, and planning should

be done at the watershed level and be ecosystem

based. Mainstream farmers and ranchers should be

involved fully in programs and assist in design, plan-
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ning, and implementation. Research and extension

activities should be coordinated to promote the devel-

opment of sustainable food and agriculture systems

suitable for commercially sized farming operations.

All systems and policies should be based on sound

science supported by research and serve farmer and

rancher interests.

Impact of Agricultural Production on the

Environment

Unfortunately, there are examples of how agricul-

ture mismanages natural resources in locations

where deterioration of soil and/or water quality di-

minishes crop productivity. Relative to the many ex-

amples of stewardship by farmers and ranchers, how-

ever, these negative examples tend to be

overemphasized in the media. Overall, agricultural

producers are quite concerned about and conscious

of environmental issues and make a sincere attempt

to protect and to enhance their natural resources

while maintaining profitability.

Maintaining the balance between production of

food and fiber and protection of the natural resource

base will be increasingly difficult as populations grow

and incomes rise. A highly productive agriculture is

necessary to ensure that fragile soils and areas cur-

rently preserved for wildlife and other public goods

as an option but as a goal. Farm planning decisions

should not be based solely on whether to use technol-

ogies, but rather on how much and which type of

technology can be used to achieve economic, environ-

mental, and social goals. The overwhelming consen-

sus was that voluntary rather than regulatory ap-

proaches would achieve environmental goals most

efficiently and effectively and at a lower cost both to

the general public and to the agricultural producers;

certain “bad actor” provisions would be needed, how-

ever. Polarization on the many agricultural and en-

vironmental issues will lead to neither consensus nor

solutions. To avoid losses in funding and political

support, the agricultural community needs to move

forward with comprehensive farm planning, which

will involve identification of appropriate technologies.

Adequacy of Research and Education

Programs

There certainly will be budget pressures limiting

expansion of all research and education programs, in-

cluding the SARE program, which is currently un-

derfunded. However, very substantial research and

extension funds have been redirected both by state

and federal agencies to address the sustainable agri-

culture agenda. Even so, there is need to meet still

unfulfilled environmental and sustainable goals.

donot have to be cultivatedto méet world food neéds

(Council for Agricultural Science and Technology,

February 1994). New technologies such as precision

farming, transgenic plants and animals, and crop

protection chemicals must be designed not only to

enhance yield and efficiency but also to meet the na-

tion’s environmental goals. Future policies regarding

chemical use should emphasize efficiency and envi-

ronmental protection instead of concentrating solely

on limiting the amounts of chemicals used.

Common Ground Among Interest Groups

it was agreed generally that in future policy de-

bates sustainable agriculture should be regarded not

These goals include the development of methodolo-

gies for implementing, measuring, and evaluating the

success of IPM and sustainable agriculture research

and extension activities.

Land Grant universities need to place more em-

phasis on educating the next generation of agricul-

tural practitioners in total resource management. Im-

plementation of Chapter 3 of SARE would lead to

improvements in this regard, but curriculum revision

to meet the need for farm advisors also would be re-

quired. Other institutions, including the 1890 insti-

tutions—whose role should be recognized in the new

legislation, likely will become an integral part of sus-

tainable agriculture programs (Council for Agricul-

tural Science and Technology, November 1994).
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Introduction
Although perhaps moderated by attitudes of the

Congress, environmental pressures continue to

mount, causing producers to be faced with an increas-

ing number of public initiatives to alleviate these

pressures. There currently is a vigorous debate over

whether these environmental pressures are best

achieved through regulations. Praducer resistance to
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regulation arises when benefits and beneficiaries are

not identified clearly. Hence, clear and concise objec-

tives and guidelines should be identified, and produc-

ers should be given a great degree of flexibility in com-

plying. Regulatory action should be founded on sound

science and reviewed and revised as science and tech-

nology advance.

In addition to being flexible, regulations should be

performance based. If decreased erosion is the objec-

tive, farmers should be able to decide how to decrease

erosion (perhaps in concert with appropriate techni-

cal assistance or an incentive payment); otherwise,

they may not be able to bear the cost of compliance.

Diversity of farm structure has contributed to the

strength and the resilience of U.S. agriculture. Fu-

ture policy must strongly encourage innovation in

maintaining and promoting this diversity.

Key Issues
Because many environmental costs are not borne

by producers, investments in environmental compli-

ance generally are not revenue enhancing in the

short-term, and adjustments made by agriculture

likely will have an adverse impact on farm income.

Producers view many environmental regulations as

lacking pragmatism and common sense, particular-

ly in the policy implementation phase. On the other

hand, clear and noncontradictory regulations, e.g.,

health regulations, have a relatively high probabili-

ty of acceptance. Producer participation during the

development phase of regulations would enhance the

chances of acceptance. And effective coordination at

local, state, and federal levels, in conjunction with

consistent enforcement from one producer and area

to the next, will minimize confusion.

Producers have come to believe that there is a role

for the federal government in balancing farm and

regional disparities and equity issues. There likely

are a number of reasons that producers voluntarily

comply with regulations, e.g., the beliefs that such

regulations reassure consumers about product qual-

ity, make sense, and provide private and public ben-

efits exceeding costs. Acceptable regulations must
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take into account agronomic, economic, technical,

environmental, and social factors. Policymakers must

weigh trade-offs carefully when assessing policy al-

ternatives.

The question arose as to whether regulations

helped level the playing field for agriculture, either

domestically or globally. In many instances, regula-

tions may require large investments and thereby fa-

vor large, progressive producers over small ones. In-

deed, regulations affect small, medium, and large

producers in a variety of ways.

Increased regulations and compliance require-

ments also may result in cost barriers for new en-

trants to the sector, and disparities between small and

large operators may worsen further for existing pro-

ducers. Hence, over time, increased regulation could

alter the structure of U.S. agriculture. Regulators

must recognize that conflicts or tensions between

producers and between producers and communities

likely will arise if producer concentration in the sec-

tor increases. The political process, however, tends

to weaken such regulations and requirements by ex-

empting small or limited-resource producers. If reg-

ulations are to be accepted widely, they should be

characterized by reasonableness and not by exemp-

tions.

Proposed regulations must make common sense;

that is, economic analysis of intended regulations

must demonstrate that public and private benefits

exceed costs, and public benefits must be funded by

public funds. Provision of compliance incentives cer-

tainly can senda positive signal to producers regard-

ing proposed regulations. Regulations also must send

clear signals about what may happen if concentra-

tion in a sector exceeds certain levels. Implementa-

tion of regulations should aim at cutting disincentives

for pending and future regulations. Enforcement

should be less stringent during the transition peri-

od, when producers are trying to adapt, than in oth-

er stages. Compliance may require technical and fi-

nancial assistance.

Pesticide laws, e.g., the Federal Insecticide, Fun-

gicide and Rodenticide Act, are not environmental but

pesticide registration laws that determine which pes-

ticides will be made available, on what crops they can

be applied, and how they will be used. These laws

indirectly determine which agricultural practices can

continue and have a variety of effects on limited re-

sources and large producers. On the other hand, en-

vironmental laws such as the Clean Water Act and

the Clean Air Act look at the broader issue of envi-

ronmental degradation, to which pesticides are a con-

tributing factor. Although fully enforceable, such

laws so far have been applied according to a volun-

tary compliance approach. Conference participants

noted that environmental laws may generate regional

inequalities, depending on how site specificity is de-

termined.

The need to comply may impose of agricultural

producers additional costs with implications for the

structure of agriculture. Ifa policy’s intent is on-farm

resource protection and conservation, then produc-

ers comply willingly if a policy is cost-effective. When

cost-sharing is available, environmental compliance

is less problematic. But if a policy’s primary intent is

off-farm resource amenities, then some think the cost

of compliance should be borne proportionately by

those who benefit. Restricting management options

on privately owned land is construed by some as tan-

tamount to “taking”; fair compensation therefore is

required—a property rights versus states rights is-

sue.

Added costs affect producer profits or ability to

make them. For example, if regulations prohibit the

use of a particular pesticide and an alternative must

be used, then the cost to achieve the same degree of

efficacy or the cost in terms of lost production (val-

ue) may exceed the cost of the restricted pesticide, and

producer profit is decreased.

Although “one size fits all” seems a simple and fair

approach, in practice it is difficult to apply, because

of the site-specific nature of environmental concerns.

Differences in farm/ranch resources likely will cause

the impact of regulations on profitability, capital in-

tensity, complexity, and risk to differ across opera-

tions. But there is a dilemma regarding increased

flexibility. On the one hand, sound arguments exist

in favor of specifying clear technical guidelines for

environmental compliance so that farmers can imple-

ment appropriate technologies and/or modify man-

agement so as to make enforcement simpler and less

problematic. On the other hand, precise and narrow

guidelines for environmental compliance can damp-

en incentives and options for technological innova-

tion.

Once an approved management plan is implement-

ed, there should be long-term permits and/or term

permits to minimize costs and risks. Though a man-

agement plan is approved for the long-term, e.g., 20

to 25 years, it should be reviewed at regular inter-

vals, approximately every 4 to 5 years, with no cost

penalties ifa track record of compliance is demonstra-

ble. Additionally, allowances should be made for un-

intentional violations of regulatory guidelines. Ways

should be found to compensate agricultural produc-

ers for generating environmental public goods such
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as improved wildlife habitat or panoramic country

vistas.

The science of the day in which rules are created

tends to ossify regulations, which need to be adapt-

able. Regulation by demonstration instead of by prac-

tice may be a viable alternative. For example, a pro-

ducer might be asked to demonstrate how his or her

choice of practice can achieve environmental goals

while maintaining a sustainable farming operation.

This approach may be preferable to forcing produc-

ers to choose from an approved set of practices. Gen-

erally, regulations can be effective if they lead to

whole-farm/watershed management planning in the

Sustainable Agriculture and the 1995 Farm Bill

spirit of ecosystem management.

On the whole, producers see themselves and their

neighbors as good stewards because stewardship is

good business and/or because the land is their endow-

ment to their children. Farm and ranch families have

a direct stake in environmental protection because

it affects their quality of life and health. Hence, when

other segments of society challenge their commitment

to sustainability, friction can arise. But other land

management options such as centralized control or

managing resources as a public trust go against the

grain of fundamental American values and property

rights.
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Introduction
Historically, national efforts aimed at sustaining

rural community development have been limited by

several factors. Since the New Deal, much of what

has been considered rural policy really has been only

farm policy. However, the great transfer of rural jobs

away from extractive industries has rendered farm

policy a very poor surrogate for rural development

policy. Federal rural development policy is widely

regarded as minimalist, with a heavy emphasis on

physical infrastructure issues (sewer, water, roads,

electricity, etc.). Concern for economic infrastructure

has been present but weak, and social infrastructure

has been left primarily to local and state governments.
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In fact, all three types of community infrastructure

are needed for communities to adapt to rapid chang-

es in the global and national economies and their as-

sociated requirements for education, health care, and

entrepreneurship.

The general lack of attention to the needs of rural

economic and social restructuring reflects a lack of

vision among rural policymakers. This may be chang-

ing, but until farm policy is considered only one of the

several dimensions of rural policy, it is doubtful that

a workable vision will emerge. Moreover, the gener-

al “muddling-through” character of farm bills has de-

emphasized nonfarm rural issues. Such an environ-

ment has not engendereda policy dialogue about how

sustainable agriculture and sustainable rural com-

munity issues might be related.

Consequently, most policies have been considered

in the time frame of “till the next farm bill”—or usu-

ally a maximum of five years and sometimes even

less. Moreover, most efforts of the traditional agri-

cultural-commutiityhave been reactive, i.e., preven-

tive of specific items unfavorable to this or that spe-

cial interest, instead of spacially and temporally

comprehensive. Both approaches greatly handicap

development programs, from design stage onward.

The current administration, including the USDA,

has emphasized the development and the infrastruc-

ture needs of rural communities. Yet there also is a

move to decentralize rural development efforts in the

reorganized USDA, and ever more units within the

organization are redefining their roles so as to em-

phasize the achievement of a variety of goals in light

of sustainable rural community vitality, instead of

simply maximizing a single end. Healthy rural com-

munities are critical to the long-term productivity and

profitability of U.S. agriculture, and nonfarm rural

population needs should be considered when rural

community development is pursued, especially giv-

en that more than 80% of U.S. farms are dependent

on about 90% of their income from off-farm employ-

ment.
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Key Issues

Human, Physical, and Environmenta! Capital

There are numerous examples of rural communi-

ty development efforts that are most effective when

human and social capital have had coequal status

with physical and environmental capital. Although

itis logical that a balance between emphasis on tech-

nology and on the social organization needed to make

it productive will maximize the wealth generated in

local communities, disagreement arises concerning

proper balance. Most participants agree that sustain-

able development requires continual infrastructure

development within the community even after initial

successes in development have been achieved.

Local Empowerment and Decision Making

Community development efforts are most effective

when initiated in response to locally well-defined

problems and opportunities. Local capacity for prob-

lem solving is, however, often problematic. Commu-

nity development studies suggest that community

capacity for problem solving can be enhanced by the

collective skills: of individuals in both private and

public institutions. It is important that community

efforts be inclusive and representative.of the diver-

sity of the community.

Much of the recent political change stems from the

belief that micromanagement, especially from Wash-

ington, is unnecessarily intrusive and often ineffec-

tive. Presumably, there is a greater interest in how

local society can initiate or implement policy.

The Relation Between Sustainable

Agricultural and Viable Rural Communities

In one sense, sustainable agriculture may be

viewed as a subset of sustainable rural communities.

Some agricultural operators, however, mistakenly

view rural development efforts as detrimental instead.

of key to the long-term viability of their communities.

Current efforts to establish enterprise empowerment

zones have helped some communities work together

for mutual benefit and have shown the complemen-

tarity of sustainable agriculture arid rural develop-
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ment. Similarly, the establishment of locally owned

value-added enterprises would enhance rural com-

munity development greatly.

Need for a Proactive, Visionary Agricultural

Policy

As Congress, state, and even local officials, as well

as representatives from other social institutions, e.g.,

higher education and health care professions, become

stronger partners in achieving national goals ema-

nating from such a vision, initial efforts are likely to

be determined and negotiated locally and the likeli-

hood that rural development policies and efforts will

stay focused and limiting unnecessary duplication

will increase. National goals defined by such a policy

would promote a rural development approach more

comprehensive than the reactive and piecemeal ap-

proaches of many previous farm bills.

Needs
If there is to be a shift to greater local partnership

with federal programs, the definition of a communi-

ty needs to be clarified. And, at a national level, cri-

teria need to be developed with which to measure sus-

tainability so that local communities can integrate

economic and social development more effectively

with concerns for a sustainable agriculture.

What other roles, if any, should the federal gov-

ernment play in rural community development? One

role might be that of providing appropriate mecha-

nisms with which to ensure that local solutions do not

serve simply to solidify existing power structures

unsustainable over the long term. Perhaps a compet-

itive rural development block grant program might

initiate greater local concern for federal rural devel-

opment. Another issue is the impact of telecommu-

nications and the information superhighway on ru-

ral communities. The issues is not whether telecom-

munications is important or whether it will become

areality, but rather if rural communities will be able

to participate and how.

Finally, support is needed for value-added prod-

uct research and for technology development and

transfer to help local communities develop the capac-

ity for initial processing of commodities.
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Introduction

The State Agricultural Experiment Stations, in

cooperation with their USDA partners in the

CSREES, engage in ongoing strategic planning that

seeks broad input from users and conductors of re-

search and from other stakeholders. The product is

a forward rolling document that is revised annually

and every four years substantively. The document,

which is divided into six major areas identified in the

1990 FACT Act, was reviewed at the conference and

is the primary basis on which this summary is orga-

nized. Under each major area, three or four initia-

tives are described in terms of general scope and in-

tent. Details may be found in the full document.

(Experiment Station Committee on Organization and

Policy and the U.S. Department of Agriculture, 1994).

The issues and goals carry a corresponding education

component and implication.

Opportunities to Meet Changing

Needs

The Environment and Natural Resources

Conserving and Enhancing Air, Soil, and Water

Resources

The quality of air, soil, and water resources is crit-

ical not only to the continued production of food, fi-

ber, and forest products but also to the well-being of

the biosphere. Accordingly, research is needed to

ensure that vital resources are conserved and en-

hanced in the use of natural and managed ecosys-

tems. The societal value of protecting natural resourc-

es must be expressed in terms much broader than

economics. Accepted methods of establishing a value

system for this purpose only now are emerging.

Results of such research will provide the knowl-

edge and the technology needed to diminish contam-

ination of ground and surface waters, to address the

problem of bay and estuary contamination with chem-

icals of agricultural origin, to decrease soil erosion,

and to ensure that agricultural and forestry opera-
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tions are not associated with unacceptable air quali-

ty degradation. As the demand for and the cost of

water continue to grow, further development of meth-

ods to conserve and to use this resource wisely is nec-

essary, as are methods to restore and to enhance fun-

damental natura! resources and to use new systems

to limit industrial and urban effects on the environ-

ment.

Managing Ecosystems to Conserve and to

Enhance Biodiversity

Because of society’s diverse economic and environ-

mental goals, pressure for more efficient and wiser

management of natural resources is increasing. By

integrating knowledge of the individual components

of natural and managed systems into an ecosystem

approach, management strategies to meet these goals

will be facilitated. Ecosystem research is needed to

foster agricultural and forestry production that is

environmentally sound, economically viable, and so-

cially acceptable; to benefit natural resource manage-

ment by promoting health and productivity of forests,

rangeland, and aquatic systems; and to meet the

needs of urban communities for an aesthetic, whole-

some, healthy environment with improved recre-

ational opportunities. Such knowledge also will as-

sist in predicting, mitigating, and adapting to global

climate change and will increase society’s ability to

meet changing or conflicting demands for resources.

Maintaining the biological diversity and the biot-

ic integrity of natural and managed ecosystems is of

utmost importance to ecosystem health and produc-

tivity. Currently, knowledge of how ecosystems re-

spond to environmental change and to management

is extensive but focused narrowly; this knowledge

must be broadened.

The natural sources of antibiotics, germplasms for

food and fiber crops, natural pesticides, raw materi-

als for industry and medicine, fuels, ornamentals, and

recreation all are part of biodiversity, which makes

possible indispensable ecological services such as the

recycling of wastes, the maintaining of the atmo-

sphere’s chemical composition, and the shaping of

global climate.

Recovering and Using Waste Resources

Research is needed to develop more economically

and ecologically viable methods of converting and

using water—a resource that can be recycled produc-

tively through agricultural and forestry systems.

Animal, food, and forest processing and human

wastes become pollutants when out of place in the

environment. Many byproducts, however, have sub-
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stantial nutritive or other biological/physical poten-

tials to be recycled during food and fiber production.

The cost for disposing of animal, plant, and human

waste increases each year, and when not handled

appropriately, waste products often constitute a con-

tinuing environmental problem. Methods of recycling

waste materials in food and fiber production systems

not only mitigate the disposal problem but enhance

the effective use of natural resources.

Developing Resource Management Decision

Systems

Through the development and the use of research

products, significant progress has been made in the

efficient and cost-effective production of food, fiber,

and forest products. But the impact of current and

emerging practices on the protection and conserva-

tion of natural resources must be given increased

attention if society’s expectations and needs are to be

met.

There is a growing need to clarify the social and

environmental consequences of resource manage-

ment decisions. Multiple uses of both public and pri-

vate lands complicate the equation. Research and

education in this area is needed (1) to provide data-

base information about missing fundamental infor-

mation about the use of natural resources and (2) to

develop multifaceted management system models

allowing users of natural resources and policy/deci-

sion makers to make science based judgments about

the relative merits of alternative practices. Research

and education in this area will result in enlightened

policy and natural resource usage, and in improved

efficiency of food, fiber, and forest production and

management systems compatible with social and en-

vironmental values.

Nutrition, Food Safety, and Health
Enhancing Food Safety

The safety of the food supply is paramount to con-

sumers, policymakers, distributors, processors, pro-

ducers, and input suppliers. The U.S. Centers for

Disease Control and Prevention estimates that more

than 6 million cases of foodborne illness resulting in

8,000 deaths occur annually, at a total cost of about

$5 billion. The role of foodborne microorganisms and

of natural and synthetic chemicals in chronic disease

such as arthritis, diarrhea, and cancer remains un-

determined. Research is needed to identify the caus-

es and the costs of foodborne diseases better and to

improve methods for their detection, assessment, and

control. The goals of food safety research and educa-
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tion are to prevent foodborne diseases and to control

associated costs.

Targeting Optimal Nutrition for Individual Health

Optimal nutrition enables people to achieve their

genetic potential, to feel their best, and to decrease

their susceptibility to disease. Better health through

improved nutrition can improve quality of life, pro-

ductivity, and learning potential and can decrease

health care costs. Costs associated with the four ma-

jor chronic diseases linked to inappropriate diet now

approach $145 billion annually.

Research is needed to determine the optimal nu-

trient intakes for people from all subpopulations, as

well as the role of dietary factors in the development

and the prevention of obesity and chronic diseases.

Research determining the relationships of diet to ge-

netic regulation and of diet and fitness to health is

needed to establish the nutrient needs of individu-

als.

Underlying the research objectives are continuing

needs to clarify the function of individual nutrients

and their interactions and to develop reliable indica-

tors of nutritional status, health, and performance.

New methodologies, including those in molecular and

cellular biology, have the potential to create new and

more reliable indicators of nutrient status and pre-

dictors of nutrient needs. This research can be used

by agricultural producers, food processors, and man-

ufacturers to enhance the value of foods; by policy-

makers to establish nutrition guidelines; and by ed-

ucators to initiate efforts to improve nutritional

status.

Designing Foods for Healthy Diets

Manipulation of existing foods and design of new

ones can improve the growth and productivity of

Americans and can decrease their susceptibility to

disease. Design and use of foods to modify intake and

proportion of nutrients that people consume can in-

fluence cell growth, metabolism, and/or immune sys-

tem function. Improved understanding of essential

and nonessential compounds within food, including

their contents in the food supply, bioavailability, and

roles and interactions in nutrition, will provide a ba-

sis on which to develop foods tailored to individual

needs. The creation of novel foods using modified con-

stituents such as fat substitutes offers additional

means of developing and using agricultural products.

Research is needed, however, to determine the max-

imum quantity of modified dietary constituents that

safely can be eaten and to evaluate the processes used

to develop novel foods. New technologies applied to

agricultural products offer unprecedented opportu-

nities to respond to consumer demands for healthy

diets.

Promoting Healthy Food Choices

Changing consumer demographics, family struc-

tures, and lifestyles, coupled with an expanding ar-

ray of available products, have had dramatic effects

on food choices. Improving understanding of the roles

both of consumer food choices and of demand is a

necessary step in promoting optimal health through

improved nutrition. The economic and the behavior-

al obstacles to adopting healthy food habits consis-

tent with U.S. dietary guidelines and with the food

guide pyramid must be identified. Complete and cur-

rent information with which to monitor food compo-

sition and food intake is needed as a basis for effec-

tive nutrition policies and food assistance programs.

Processes and Products

Converting Processing By-Products to Beneficial

Uses

The processing and manufacturing of products

derived from agriculture and forestry generate large

volumes of by-products and residuals capable of con-

version into useful products by means of advanced.

technologies. The alternative is to continue sending

waste products into sewers and landfills or to dispose

of them by incineration or other environmentally

harmful methods. New and improved food and non-

food uses for waste products will contribute to eco-

nomic development, and will benefit the environment.

Processing technologies also can decrease the amount

of by-products and residuals or can create safe and

cost-effective new uses.

Enhancing Food Quality and Value

Through research, consumers will be provided

with a broad selection of high-quality, low-cost, safe,

and nutritious food. Production and processing to

meet their needs will enhance citizen well-being and

will improve U.S. domestic economy and global com-

petitiveness. Understanding the structural and func-

tional relationships among various components of

foods will facilitate control and enhance food quality

during processing, storage, distribution, and prepa-

ration for consumption.

Developing New or Improved Nonfood Products

Clarification of the chemical composition of agri-

cultural and forestry products can provide the basis

for innovative or improved industrial processes and
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products. Agricultural nonfood industries have the

potential to breathe new life into rural communities;

to provide existing industries with alternative oils,

fuels, and base materials; and to produce new con-

sumer products. These new processes and products

will be environmentally compatible, will stimulate

the economy through job creation, and will increase

income from domestic and export markets.

Economic and Social Issues

Enhancing Agricultural Markets and

Competitiveness

Research providing alternative policies for coping

with a changing marketplace supports policy deci-

sions enhancing the well-being of consumers, fami-

lies, and the economy. Analysis of domestic and in-

ternational markets is essential for increased trade

and sustained farm incomes in an environment of

decreased federal spending for agriculture. Improved

understanding of the linkages among general, region-

al, state, local, and farm economies provides the foun-

dation for formulating policies with which to enhance

economic growth and to stimulate rural community

development. As new technologies emerge, research

will develop and employ new methods of assessing

their economic, social, and environmental costs and

benefits, including their effects on national and in-

ternational production patterns.

Enhancing Rural Economic Development

More than one-fourth of Americans live in rural

communities, and this proportion is increasing. The

definition of rural America is diverse and changing.

Towns of 50,000 inhabitants or fewer and that sur-

round metropolitan areas often are preferred resi-

dences as a result of their community atmosphere,

and the economies of these communities often are

service based. Many other rural communities once

sustained by production agriculture and related main

street service industries now are at risk economical-

ly. Ifrural America is to remain a productive contrib-

utor to the U.S. economy, as well as a preferred home

to many citizens, the factors constituting a viable

community must be understood.

Empowering People for Economic and Social

Viability

The effective functioning of a people is a primary

factor in the efficiency of markets and the general

condition of society. Americans therefore must con-

front increased economic and social uncertainties as

they strive to enhance their productivity, well-being,
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and contributions to society. They also must interact

daily with increasingly complex products, services,

and market practices. The ability to function effec-

tively within this environment will determine the

extent to which individuals attain economic indepen-

dence and satisfactory quality of life. Those unable

to cope due to educational deficiencies and poverty

create a drain on revenues and rob the nation of pro-

ductive capacity. Research will generate the informa-

tion needed for decision making and bring about more

effective economic and social policies to resolve soci-

etal problems, especially those attending rural fami-

lies and communities.

Animal Systems

Developing Integrated and Sustainable Animal

Production Systems

Industry interest is broad based in the develop-

ment of methods for linking knowledge that exists

and that is being developed in regard to the individ-

ual components of production, marketing, and pro-

cessing of animals and their products. Research is

needed to identify these interrelationships in quan-

titative models that will translate into management

models increasing efficiency, sustainability, and prof-

itability. Socioeconomic and environmental consider-

ations will be components of the system. General

knowledge will provide a framework for more site-

specific management paradigms for farm, range, and

forestry operations on public and on private lands.

Enhancing Animal Genetic Diversity and

Biological Performance

Use of molecular genetics, improved understand-

ing of the physiological and metabolic functions un-

der genetic control, and a combination of molecular

and quantitative genetic techniques offer unparal-

leled opportunities to improve animal systems. Im-

provements are forthcoming in the nutritional qual-

ity of animal products, the limiting of antibiotics and

other chemicals (and their residues) in meat, the sus-

tainable use of natural resources, and the efficiency

and profitability of production system. Research also

will provide methods of better understanding, using,

and preserving genetic diversity in the world’s ani-

mal populations.

Enhancing the Well-Being of Food Animals

Food animal disease results in $18 billion in lost

revenues annually, and in the current era of modern

transportation and high mobility the possibility of

importing exotic animal diseases poses an economic
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threat of even greater proportions. Recently, societal

concerns about the well-being of animals have in-

creased greatly. Healthy animals provide safer, high-

er-quality foods and better-quality by-products.

Healthy animals also have a decreased need for an-

tibiotics and pesticides—thereby decreasing produc-

tion costs—and decrease the risk of chemical residues

in food.

Research will use the exciting new tools of mod-

ern biology to explore new methods of detecting and

preventing animal disease. This research will contrib-

ute directly to the development of health manage-

ment in integrated animal production systems. It will

develop methods by which to measure animal well-

being objectively and to evaluate the factors contrib-

uting to it. Controlling disease and modifying current:

animal management practices to limit stress will

improve performance and profitabilityand will assure

the public of the well-being of food animals.

Plant Systems

Protecting Plants for Sustained Productivity

Protecting useful and life-sustaining plants from

insects, diseases, nematodes, and weeds is critical to

maintaining food and fiber quality and to enhancing

U.S. farm productivity and international competitive-

ness. Increasingly, both domestic and international

consumers are concerned not only about the safety

and quality of the food that they eat but also about

. the environmental and social consequences of produc-

tion.

For more than 20 years, the methads of integrat-

ed pest management (IPM), and—more recently—

integrated crop management (ICM), have been used

to strike a compromise minimizing the use of chemi-

cal pesticides and making use of biological control

methods where possible. There is both need and op-

portunity to build on these earlier methodologies and

to take advantage of newer research techniques with

which to provide the next generation of plant protec-

tion for sustainable systems. Decreasing the use of

pesticides will directly and effectively limit contami-

nation of the U.S. food and water supply. Research

efforts will increase to protect plants and plant prod-

ucts against pests throughout the production, stor-

age, processing, and marketing components of the

food chain.

Research should be accelerated in the use of pred-

ators, parasites, competitors, pathogens, attractants,

repellents, insect sterility, pest resistance, culture,

improved pesticides, application technology, and

areawide management strategies. Studies should be

targeted at both established and emerging pests.

Meanwhile, synthetic pesticides remain the prima-

ry means of controlling pests, and more research is

needed to perfect these methods so that they are more

effective and environmentally benign. The overall

impact of such research will be to provide environ-

mentally friendly, economically viable, and publicly

acceptable plant protection strategies resulting in a

safe, dependable, and wholesome food and fiber sup-

ply. Plant protection strategies are a critical compo-

nent of total plant systems management methods.

Developing Alternative Plant Management

Systems

Crop, forestry, and rangeland management sys-

tems have become more demanding due to the need

for improved management of inputs, production prac-

tices, harvesting, and marketing to maintain compet-

itiveness in the marketplace. This situation is com-

plicated by the need for food safety and environmen-

tal protection, coupled with concerns about the social

consequences of food and fiber production.

The knowledge base from which new technology

can be drawn also is growing much more complex and

interactive. Thus, the need to provide technology al-

lowing farmers, ranchers, and foresters to “put the

pieces together” in interactive management systems

making the best use of existing and emerging knowl-

edge and optimizing output in terms of multiple goals

and objectives also is growing. Plant management

systems are one subset of broader systems dealing

with the consequences of using natural resources at

basin and landscape levels.

Research is needed to improve production stabili-

ty and to optimize profits, to decrease erosion and to

restore soil quality, to protect threatened and endan-

gered species including wildlife, and to protect frag-

ile ecosystems such as wetlands; in short, to provide

the fundamental knowledge needed to develop site-

specific adaptive applications of new knowledge in a

total system context. Research also is needed in a

systems approach that examines the management of

organic resources, manure, sludge, and crop rotation.

Data needs include the assimilative capacity of farms

and watersheds, and the evaluation of livestock and

cropping enterprise costs.

Understanding Fundamental Plant Processes

The major breakthroughs providing quantum in-

creases in quality, efficiency, and sustainability of

plant systems most likely will come from fundamen-

tal new knowledge. New discoveries built on the foun-

dations of current knowledge also offer the opportu-
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nity to make major contributions to societal and eco-

nomic goals for safer and more effective food and fi-

ber production systems. Under this plant system ini-

tiative, targeted research will range from molecular

to population levels and will involve population biol-

ogy, microbial ecology, genetics, and physiology. Re-

search will emphasize interactions at the root-soil

interface of nutrients, microbes (soil biota), and wa-

ter and will provide the “next generation” of build-

ing blocks needed for information and management

systems to sustain essential plant production more

effectively.

Using Genetics to Improve Plants for the

Twenty-First Century

An ambitious effort to map the genome of econom-

ically important plants has been initiated jointly by

the State Agricultural Experiment Stations and the

USDA Agricultural Research Service. Industry is

making a major contribution to science and applica-

tion in this area. Plants are approaching the market-

place that were developed using recombinant DNA

methods coupled with quantitative plant genetic de-

velopment. Such research has just begun to scratch

the surface of opportunity.
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To take full advantage of this technology and to

maintain the internationally competitive position of

the United States, research should be expanded and

accelerated in the development of genome mapping,

gene transfer, gene expression control, and the ap-

plication of these technologies to conventional plant-

breeding programs. Concerns for biological safety and

for the social consequences of such developments as

well as for methods of ensuring appropriate regula-

tory oversight without unnecessary impairment of

progress will continue.

Promising applications of the new technologies

seem unlimited. They include improved nutritional

quality and performance traits, more stable and sus-

tainable production systems, natural resistance to

plant pests (with resulting decreases in chemical res-

idues in food), diversification and expansion of mar-

kets, specifically tailored urban decorator landscape

plants, and the ability to recognize the value of and

to protect biodiveristy. In the aggregate, research will

provide new and improved plant products produced

in an environmentally sound way for consumers who

will be increasingly satisfied with their quality, safe-

ty, and convenience.
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