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Preface

At its eighth session in the spring of 2000, the United Nations Commission on Sustainable
Development (CSD) will be reviewing global progress made with respect to Chapter 10 of Agenda 21,
"Integrated A pproach to the Planning and Management of Land Resources'. For Canada— the
world's second largest country in land mass — the issues associated with the sustainable devel opment
of land resources are intimately entwined with Canadian history, in addition to being pivotal to its
future well-being. As a contribution to the land use dialogue, Canada has prepared a series of six
monographs describing its experience and the challenges that remain in the integration of sustainable
development.

Agriculture and forests will be particular themes at CSD 8. Canadais world famous for its prairie
wheat, and sustainable agricultural practices, both within Canada and internationally, have global
implications. Canada presents its experiences in its first monograph on sustainable agriculture. As
with the prairies, images of vast Canadian forests and the rugged Canadian Shield rich in minerals are
familiar Canadian icons. For this session of the CSD, Canada has updated monographs on forests and
on minerals and metals originally prepared for the five-year review of Agenda 21 in 1997.

Canada, along with its circumpolar neighbours, faces extraordinary challenges in the sustainable
development of its Arctic regions. It isworking to this end directly with Indigenous peoples and
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territorial governments, including the newest territory, Nunavut, which came into being on

April 1, 1999. Along with fellow members of the Arctic Council, Canadais looking for means to
ensure that the world has a better understanding of the impact of southern activities on the vulnerable
Arctic environment. In this regard, a monograph addressing sustainable development and Indigenous
peoplesin the Canadian Arctic has been prepared.

Key to successfully implementing sustainable development policy is a clear understanding of the
issues to be addressed. The role of science cannot be underestimated in this search for understanding.
In this regard, Canada has developed two additional monographs. One provides an overview of the
applications of earth sciences to the gathering and interpretation of scientific information to contribute
to policy development. In the other, Canada concludes its monograph series for CSD 8 with areview
of its experiences of an ecosystem approach to the development of sustainable development
principles.

This monograph reports on Canadian progress on items under Chapter 14 of Agenda 21 relating to
sustainable agriculture and rural development with aview to increasing food production in a
sustainable way and enhancing food security. It begins with a broad description of current government
approaches to rural development in Canada, emphasizing that sustainable rural development depends
not so much on sustainable agriculture as on economic diversification. At the same time, sustainable
agriculture, built on an ecosystem approach, is the key to protecting the natural resources on which
agriculture depends, as well as an important component of food security in Canada and abroad. This
monograph describes Canadian developments toward sustainable agriculture, acknowledging the
three-fold nature of sustainable development — social, economic, and environmental — but
concentrating on advances being made with respect to environmental sustainability. It concludes with
alist of the next steps that can be taken to move Canada further along in stabilizing and building rural
communities and ensuring that agriculture can be practised profitably and in an environmentally sound
way in the years to come.

Canadais avast dominion, divided into ten provinces and three territories and bordering three oceans.
It has three levels of government — federal, provincial or territorial, and municipal — along with
emerging Aboriginal government structures. The federal government has jurisdiction over matters of
national interest, and the provinces and territories over matters of particular interest, such as health
and education. Thus, both the federal and provincial/territorial governments have an interest in rural
development and the practice of agriculture. The discussion in this monograph focuses mainly on
federal initiatives for rural development and sustainable agriculture, but illustrates provincia activities
along these lines and occasionally draws from municipal and industry examples to show
community-level efforts.

Many federal and provincial government agencies, civil groups, and individuals helped guide the
development of this monograph, contributed material, or provided insightful reviews. This
cooperation aptly illustrates the importance of partnershipsin all efforts to achieve sustainable rural
development and agriculture in Canada, from the planning stagesto itsrealization in the field.

For Canada, sustainable development is best represented as a journey, not a destination. The
monographs described above, as well as the other monographs in the Sustainable Development in
Canada Monograph Series, are milestones on this journey, and we invite you to join us and share our
experiences.
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INTRODUCTION

Around the globe today there is renewed national interest in rural development. With the world
population projected to grow to 8 billion people by 2025, increasing food production sustainably
becomes an urgent issue, as does the well-being of peopleliving in rural areas. Although rura
development often brings to mind agricultural production and natural resource management, today it
involves much more than that. The broad goal of rural development is rural growth focusing on the
needs of people — their access to knowledge, research products and technologies, markets, health
care, education, financing, and land ownership.

Rural Development

A Glimpse at Rural Canada

Rural Canada comprises more than 90 percent of Canada's total land area. Its geography is highly
diverse, including coastlands, farmlands, forests, and the northern hinterlands. Many of the economic
activitiestaking place in rural settings, such as forestry, fishing, agriculture, the energy industry, and
mining, are based on the wealth of natural resources found there. But newer industries, including
service and distribution, recreation and tourism, and manufacturing, join resource-based employment
to make the rural economy as diverse as the landscape.
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Early in Canada's national history, as much as 80 percent of the
population was occupied with farming and lived in the
countryside. With the industrial revolution and particularly the
coming of the national railroad, many rural people established
villages and towns or migrated to cities, especially in eastern
Canada. Today, only about 3 percent of Canadians are directly
involved in farming, but about 30 percent livein rural and remote
regions and carry out their businesses there. They support arural
economy that underpins the urban economy, and more than any
other Canadians, have the responsibility of managing Canada's
natural resources wisely.

Rural people share many interests, goals, and needs with city
dwellers, but they also have unique challenges. Many
communities have seen their populations falter as employment
opportunities decline. Economic diversification is often the key to
community sustainability, but the resources to achieve this goal
may not always be available. An important goal of sustainable
rural development is building the capacity of rural peoples and
communities to determine their own futures.

New Approaches in Rural
Development

Inits March 1997 report Think Rural!, the House of Commons
Standing Committee on Natural Resources urged the Government
of Canada to develop a comprehensive and regionally focused
rural policy for Canada. In the Speech from the Throne,
September 1997, the Government of Canada made such a
commitment, which has taken form in the Canadian Rural
Partnership. This innovative cross-government approach is aimed
at coordinating federal programs, policies, and activities in support
of rural communities. Asits name implies, it depends on the
cooperative work of many partners. An interdepartmental working
group representing 26 federal departments and agencies designs
and carries out the initiative, aided by rural teamsin all provinces
and territories. These teams build partnerships, networks, and
aliances with rural people and their communities to address key
rural issues.

Hearing the views of rural Canadians was the first step in ensuring
that government action is relevant to rural needs and concerns. As
part of the Canadian Rural Partnership initiative in 1998, rural
Canadians were invited to make their views known through the
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Featuresof Rural Canada

The population in Canada's rural and
remote areas increased between 1981
and 1996, reaching nearly 9 million
people. However, because of the higher
growth in major urban centres, the share
of Canada's population in rural and
remote areas declined over this period,
from 34 to 31 percent. The population of
rural areas adjacent to major urban
centres has generally grown during this
period, while that of more distant areas
has declined. The population of young
peopleisdeclininginrural areas
because of declining birth rates, an
aging population, and the migration of
young families to cities. Compared to
mor e populated areas of Canada, rural
areas have lower employment rates for
all age groups; lower per capita income
but per capita real income growth above
the national average; more hospital beds
but fewer physicians per 1000 people;
and lower levels of formal education.
The Canadian average masks
considerable regional variation.

Rural Dialoguein Ontario

In April 1998, The Ontario Rural
Council (TORC) was launched to act as
a catalyst for rural dialogue,
collaboration, and action to meet the
needs and unite the voices of rural
Ontario. The council comprises more
than 40 members representing a
cross-section of rural sectors—
economics and infrastructure, resources
and the environment, community and
human services, government, and
members at large. Smilar
multistakeholder partnerships have been
developed in other provinces, such as
Quebec's Solidarité Rurale and the
Saskatchewan Council for Community
Development.
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Rural Dialogue. As aresult of thisinteraction, the federal
government produced the Federal Framework for Action in Rural
Canada, which identifies 11 priority areas for government action
(see box below). A significant component of the Canadian Rural
Partnership is to promote and foster a greater inclusion of rural
considerations in federal policies and programs. All new policies
and programs of the federal government are scrutinized through a
"rural lens' to assess their effects on rural Canada.

Rural Canadians Identify Prioritiesfor Rural Development

Through the Rural Dialogue, rural Canadians identified the following 11 priorities for the
Government of Canadain their work to promote rural development:

improve access to federal government
programs and services for rural Canadians

improve access to financial resources for
rural business and community
development

provide more targeted opportunities,
programs, and services for youth,

strengthen economic diversification
in rural Canada through more
targeted assistance

work with provincial and territorial
governments to examine and
pilot-test new waysto provide rural
Canadians with access to health care
at reasonable cost

including Aborigina youth

strengthen rural community capacity
building, leadership, and skills
development

create opportunities for rural communities
to maintain and develop infrastructure for
community development

connect rural Canadiansto the
knowledge-based economy and society
and help them acquire the skills to use the
technol ogy

work with provincia and territorial
governments to examine and
pilot-test new ways to provide rural

Canadians with access to education
at reasonable cost

foster strategic partnerships within
communities, between communities,
and among governments to facilitate
rural community development

promote rural Canada as a place to
live, work, and raise afamily,
recognizing the value of rural
Canadato the identity and
well-being of the nation
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A Pilot Projects Initiative was begun in 1998 to support rural
Canadians as they engage in creative activities that promote
sustainable community development. In 1998-1999, 68 projects
were funded across Canada, and 70 more were approved for
funding in 1999-2000. Pilot projects already under way have been
carried out in cooperation with strategic groups from the private
sector, the voluntary sector, cooperatives, and other stakeholders
and levels of government. The pilot projects are varied, relating,
among other themes, to community use of information technology,
rural youth and Aborigina peoples, and exploration of new
value-added initiatives for rural and remote communities. For
example, the Y ukon On-line Project isimproving the use of the
Internet as atool for commerce in remote communitiesin Y ukon.
Three communities — Haines Junction, Mayo, and Watson Lake
— now receive Internet service through Y ukon College. The
Atikokan Fish Co-op in northern Ontario is developing a toolkit
and model business plan to replicate cooperative fish farming in
rural communities. This co-op is unique in operating a commercial
fish farm on the site of an abandoned open pit mine, successfully
converting an environmental liability into an asset.

Promoting rural development is also one of the objectives of
Gathering Strength, Canada's action plan for better cooperation
with Aboriginal groups — to support strong communities,
peoples, and economies. Through the Canadian Rural
Partnership's Pilot Projects Initiative, Aborigina peoples have
received help in establishing small rural businesses. For example,
the Eel Bar First Nation in New Brunswick has run a pilot project
to assess the potential for commercial production of indigenous
medicinal and aromatic plant species. Ways of reducing the
barriers to Aboriginal involvement in agricultural development are
also being examined.

Provincial and territorial governments also have initiativesin
place to promote rural development. Alberta Management Insight
Isajoint venture among the Agriculture Financial Services
Corporation; Alberta Agriculture, Food and Rural Development;
and the Alberta Farm Business Management Initiative. Under this
venture, cropping information collected from 15 000 farmers for
insurance purposes will be built into an agricultural database and
distributed to farmers to help them make cropping decisions that
improve their farm economics. Other provincial projects open up
new businesses related to farming. In Perth County, Ontario, "Get
out of Town" agri-tours bring city people to the country, raising
the profile of farming and creating additional farm income.

http://www.ec.gc.ca/agenda21/2000/agriculteng.htm (7 of 44) [04/14/2001 10:02:04 AM]

Distance L earning Project Spells Job
Creation

In a distance learning project in Nelson,
British Columbia, 30 people were
trained in using the Internet to develop
the expertise to start their own business.
A business based in Edmonton, Alberta,
read about this undertaking and
recognized a business opportunity. In
cooperation with Community Futures,
Human Resour ces Development Canada,
and the Canadian Rural Partnership,
this private sector business has created a
virtual call centrein Nelson to employ
the people who received this training.

Community Access Program

Fewer than 20 percent of Canadians
have ready access to the Internet from
their homes and offices. Inrural areas,
this share is much lower even though the
Internet's capacity to promote social and
economic development is particularly
important to smaller communities. To
address thisissue, the Community Access
Programwas created in 1994 as part of
the federal government's Connecting
Canadians agenda. The program
provides rural Canadian communities
with affordable public access to the
information highway and familiarizes
rural Canadians with how this vehicle
can be used for economic and community
development, particularly job creation
and growth.
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Community Futures Program

Many departments of the federal government have initiatives directed at rural development. In 1986, as part of
Employment and Immigration Canada's Canadian Job Strategy, the Community Futures Program was
introduced as a community economic development program to assist rural communities in developing strategies
to deal with a changing economic environment. The program is based on the philosophy that local decision
making and development are the most effective means for communities to shape their futures.

Administration of the program was transferred to Industry Canada and the federal Regional Devel opment
Agenciesin 1995. The Community Futures Program supports Community Business Development Centresin
Atlantic Canada and Community Futures Development Corporations in other parts of the country. These

federally funded, nonprofit corporations, numbering 254 across Canada, are run locally by volunteer boards of
directors and salaried staff. They have the job of

« delivering arange of servicesto small businesses, including counselling, referrals, provision of
information on federal and provincial programs and services, assistance with business plans, and
entrepreneurial training and devel opment

providing small business financing of up to $125 000 on commercial terms through locally governed
investment funds that offer loans, loan guarantees, or equity investments for business start-up,
expansion, or stabilization to create or maintain jobs

developing and implementing strategic plans for community economic development in cooperation with
other partners.
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Beyond farming, many provincial and territorial projects address rural development more broadly,
building communities and bolstering rural businesses. For example, Community Enterpriseis part of
the British Columbia government's commitment to encourage greater economic diversification in
coastal and rural resource-based communities. Using $50 000 from Community Enterprise, the
Columbia Shuswap Regional District of British Columbiais building its film and television industry,
encouraging use of thislocation for filming and developing local systems and industry to support film

production.

Sustainable rural development depends on recognizing the value

of rural and remote communities to the future of Canada,
acknowledging the differences in these communities and
channeling afair share of the country's resources to meet the needs
of rural people. Asfor all sustainable development, sustainable
rural development depends on proper attention being given to
people (the social element), their enterprises (the economic
element), and how they interact with the earth (the environmental
element).

In most developing countries, promoting rural economic growth
and social stability hinges largely on the concept of sustainable
agriculture. In Canada, sustainable agriculture, though more
critical in some regions than others, generally plays a much
smaller role in securing the overall future of rural and remote
peoples and communities. However, because it is the foundation
of a safe and dependable food supply in Canada and contributes
significantly to the Canadian economy, sustainable agriculture
continues to be an important consideration in rural devel opment.

Sustainable Agriculture

The Importance of Agriculture in
Canada

First Nations were the first people to actively and successfully
grow and harvest food crops in Canada, often transferring their
knowledge and skills to European settlers. From this early agrarian
culture, through the settlement of Canada's frontiers, to the world
of agri-business today, agriculture has been amgjor forcein
developing this vast country and continues to be an important part
of the national economy. Food is plentiful and of high quality in
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Aboriginal Agriculturein Manitoba

The Tribal Wi-Chi-Way Capital
Corporation and the First Nation Farm
Credit (Manitoba) Corporation were
awarded a grant of $40 000 from the
Manitoba Rural Adaptation Council to
assess the current agricultural situation
in First Nations communities and to
identify key strengths, opportunities, and
constraints that influence sustainable
development and longer-term
improvement in social, economic, and
environmental conditions. Results of a
survey of about 50 Aboriginal farmers
wereincluded in a preliminary report on
this study. Of these farmers, 87 percent
had nonagricultural work and 76 percent
identified barriersto farming. The survey
also showed that Aboriginal farmswere
smaller and had lower average receipts
and less capital than farmsin Manitoba's
general operator community.

Canadian Rural Information Service

Rural Canadians with questions about
how to start a business or whereto find
child care or youth services can get
information through the Canadian Rural
Information Service. Designed to meet
the need for many kinds of information,
the service offers pathfinders on topics
related to rural development, customized
information packages on specific
queries, a Web site of rural devel opment
resources, referrals to expert sources of
information, customized bibliographic
searches, and document delivery.

Canada's Action Plan for Food
Security
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Canada and available at a cost of about 11 percent of the average
Canadian'sincome. In 1998, total farm market receipts were

$28 hillion. The same year, total agricultural bulk exports were
$11.9 billion, contributing in an important way to Canada's

positive international trade balance.

Agriculture's main goal is the production of food for people.
Given the growth of the world's population today, this goal has
come to mean food security — assuring a safe and dependable
food supply for al individuals, peoples, and nations. Canada's
Action Plan for Food Security highlights the importance of

agriculture in many of its priorities.

Working Toward Sustainable

Agriculture

Canada is the second largest country in the world, but only 7 to

8 percent of itsland base (about 68 million hectares) can be used
for crop production. Only one-half of this areais considered prime
agricultural land. During the past two decades, the total area of
farmland (all land for crops, grazing and pasture, summerfallow,
buildings and barnyards, bush, sloughs, marshes, etc., as defined
by the Census of Agriculture) has remained relatively constant,
while the area of cropland (land used to grow field crops, fruits,
vegetables, nursery products, and sod) has increased. However,
this seeming stability masks the continuing loss of prime farmland
to urban development, which has encouraged the use of some
environmentally sensitive lands for annual crop production.

http://www.ec.gc.ca/agenda21/2000/agriculteng.htm (10 of 44) [04/14/2001 10:02:04 AM]

Canada's Action Plan for Food Security,
prepared in response to the World Food
Summit of 1996, has the following

10 priorities: the right to food, the
reduction of poverty, promotion of access
to safe and nutritious food, food safety,
traditional food acquisition methods of
Aboriginal and coastal communities,
food production, emphasis on
environmentally sustainable practices,
fair trade, acknowledgement of peace as
a precursor to food security, and a
monitoring system for food security.
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With little prospect to develop new farmland, yet
growing pressure to produce more food, it is
essential that Canada carry out its agriculture
sustainably. Taking an ecosystem approach to
agriculture isthe key to integrating the social,
economic, and environmental components of
sustainability. This processis a cooperative one,
bringing together the knowledge, skills, and
experience of governments, farm and
environmental groups, farmers and farm suppliers,
other rural residents, scientists, educators, and the
interested public.

Area of farmland in Canada

Cultwaterd land as a share
of toial farmiland in Canada
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The Role of Government
The Federal Government

The concept of agriculture's environmental sustainability in
Canada dates back to the 1930s, when severe drought conditions
in the western prairies led to the development of soil conservation
programs. Since then, numerous conservation programs have been
aimed at improving soil and water quality related to farming.
Despite these efforts, the sector continues to face environmental
challenges as it works with new technologies and responds to
changing market pressures and growing societal concern about the
environment. Policies of the 1990s broadened agriculture's
environmental agenda, and one of the greatest successes of
Canada's Green Plan in the early to mid-1990s was the agricultural  Saskatchewan Prairie Conservation
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programs carried out under agreements with the provinces to
promote environmental sustainability in the sector.

In 1997 the federal agriculture department released its first
sustainable development strategy and action plan for agriculture
and agri-food production, built on four pillars: increasing
understanding, promoting environmental and resource
stewardship, developing innovations and solutions, and seizing
market opportunities. Sustainable agricultureis also featured in
the federal health department's sustainable development strategy,
which commits Canada to developing and adopting sustainable
pest management systems.

I ncreasing under standing aims at providing better information to
improve the capacity of departmental and sectoral decision makers
to integrate environmental factors into day-to-day decision
making. Such information includes ecological and resource data
(e.g., the Canadian Soil Information System and biodiversity
inventories) and analytical information.

Performance measures are heeded to assess the success in carrying
out these strategies and in achieving the overall goal of
environmentally sustainable agriculture in Canada. One type of
performance measure is agri-environmental indicators, which
estimate key environmental conditions, risks, and changes
resulting from agriculture and assess management practices used
by producers. The federal agriculture department has devel oped
14 agri-environmental indicatorsin six categories. environmental
farm management, soil quality, water quality, greenhouse gas
emissions, agroecosystem biodiversity, and production intensity.
Among their many uses, these indicators shed light on the sector's
environmental performance and its adoption of environmentally
sound practices, and provide information to help develop
agricultural policy and better target government programs.

Promoting environmental and resour ce stewar dship
encourages farmers and others in the sector to meet or exceed
federal environmental regulations in their operations by using an
environmental management system based on best management
practices. Stewardship efforts already being made by the sector
not only build an environmental ethic in the sector and help to
demonstrate civic responsibility and improve public relations, they
also open up marketing opportunities.

Developing innovations and solutions supports research,
development, and technology transfer to address environmental
challenges and foster sustainability in the agriculture and agri-food
sector. The Government of Canada's primary interest isin carrying
out research for the public good, generating technologies that are
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Action Plan

Today, almost 93 percent of the Prairie
ecozoneis agricultural land. All that
remains of its original native vegetation
isabout 1 percent of tall grass prairie,
19 percent of mixed grass prairie, and
16 percent of aspen parkland. In the late
1980s, the governments of Canada’'s
three Prairie provinces and the World
Wildlife Fund cooperated in developing
thefirst Prairie Conservation Action
Plan, a blueprint for conserving native
prairie ecosystemsin western Canada.
To extend the benefits of thisinitiative, in
1997 Saskatchewan began its own
Prairie Conservation Action Plan,
building on the first plan and mirroring
similar work in Alberta and Manitoba.
The result of a partnership among 16
government and nongover nment
agencies, the plan recognizes that
conservation of native prairie can
happen only if it is based on an
ecosystem approach. The new plan,
which addresses some special elements
demanded by prairie society, land
tenure, agricultural development, and
fragmentation of native prairie, isbeing
carried out with the invol vement of
private landowners and renters, rural
and urban municipalities, the provincial
and federal government, First Nations,
and a host of interest groups.

Integrated Pest Management in British
Columbia

In the early 1900s, the codling moth was
accidentally introduced to British
Columbia, where it has caused untold
damage to apple and pear crops. The
Seerile Insect Release Program unites the
efforts of governments, the tree fruit
industry, fruit growers, and property
ownersin the province to deal with this
pest problem. Each week during the
growing season, 12 to 14 million sterile
moths are released in 1700 commercial
orchardsin southern British Columbia.
Serile moths mate with fertile wild
moths, but the resulting eggs do not
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effective, affordable, and readily available to farmers. It supports
18 agricultural research stations across the country, which often
cooperate with provincial governments, universities, and the
sector itself, allowing the costs and the results of research to be
shared. In particular, cooperation and joint funding with industry
help to stretch research funds and align government research
priorities with the sector's real needs. They also speed up the
process of transferring new technology out of the laboratories and
into the hands of people who will use it, and help to raise the
profile and acceptance of industry-generated technol ogies and
products.

Seizing mar ket oppor tunities equips Canadato compete well
under globalization of markets and growing trade liberalization.
Canada isworking to

o increase the industry's awareness of environmental
marketing and trade opportunities and constraints, and to
enable it to respond quickly

« help demonstrate the environmental quality of products,
practices, and services provided by the agriculture and
agri-food sector

« influence domestic and international initiatives, such as
multilateral agreements, in the interests of environmental
progress and the Canadian industry.

develop and the moth population drops.

Moths arereared at a $7.4-million
facility opened in 1993 near Osoyo0s,
British Columbia, and the $3.4-million
operating costs are shared by local
growers and owners through taxes. In
combination with other techniques, such
as intensive monitoring, mating
disruption, and the use of less-toxic
pesticides, this program aims to reduce
codling moth populations to levels for
which chemical control is not needed.

Examples of sustainable agricultureinitiatives acr oss Canada

Province/l ssue Solution

Result

British Columbia: Winter cover cropping  Winter cover cropping reduced

Control of sail between the rows of soil loss by 78% for strawberries
erosion on agricultural and and 76% for grain corn. Cover
intensively cropped horticultural crops, crops turned into the soil al'so add

fields during heavy offering protective cover organic matter and improve soil

winter rains. to the soil. quality.
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Alberta: Poor
water quality in
some streams and
rivers, partly
because of
livestock access.

Saskatchewan:
High to severe

wind erosion of
cultivated land.

Manitoba:
Sustaining soil and
water in therurdl
landscape.

Ontario: Need for
holistic approach to
environmental
challenges on the
farm.

A project called "Cows
and Fish", with the
Alberta Cattle
Commission, Trout
Unlimited, and other

partners. Ranchers apply
grazing strategies such as

access management and
streambank revegetation

to restore riparian health.

Reduced areain
summerfallow and
enhanced crop residue
management through
reduced tillage (e.g.,
direct seeding and
chemical fallow).

Neighbourhood
municipalitiesin
Manitoba Conservation
Districts working
together as a watershed
community to improve
the rural environment.

Creation of the

Environmental Farm Plan

Program, with a

workbook to help farmers

assess their farms and
then devise an action
plan.

Water quality has improved and
fish numbers have increased.
Farmers and ranchers are now
more aware of the importance of
maintaining riparian health.

Between 1981 and 1996, wind
erosion risk dropped by 8%
because of changesin cropping
system, 25% because of changes
in tillage practice, for atotal
reduction of 33%.

In 1999, 8000 hectares of forages
were seeded, 1300 kilometres of
drains maintained, 56 kilometres
of grassed waterways installed, 10
gullies repaired, 20 dams
constructed, 120 wells sealed, 6
fisheries-enhancement projects
completed, and 70 educational
programs given in schools.

By April 1999, there were 16 000
partici pants; about 6000 of these
received an environmental farm
plan incentive of up to $1500 to
help correct an environmental
problem on the farm, for atotal
program payout of about $7
million so far.
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Quebec: Needof  Formation of farm About 60 clubs have formed in

farmersfor conservation clubs, the province, representing about

information on voluntary groups of 20 to 2300 farms; members direct the

environmental 70 farmerswith ashared activities and benefit from the

farming practices. interest in improving advice of an environmental
environmental advisor; members exchange
management on their information and keep abreast of
farms. new agri-environmental

technologies and services.

New Brunswick: Operation Clean Sweep: Good participation of farmers; a

Disposal of farmerstook unwanted  change in attitude toward waste
unwanted pesticides to depots disposal; containers directed to a
pesticides and around the province recycling facility.
pesticide every fall for 3 years or
containers. returned empty containers

to the vendor.
Nova Scotia: Formation of theNova By 1999, more than 150 farmers
Integration of Scotia Environmental had completed phase 1 of the EFP
sustainable Farm Plan (EFP) program program; some had begun
agricultural and revitalization of the  carrying out their plans. The Nova
resource Nova Scotia Soils Scotia Soils Institute
management Institute. complements the EFP program by
practices. bringing resource users from

various sectors (forestry,
environment, farmers) together to
coordinate rural soil and water
management initiatives.

Prince Edward Use of mulching, anew  Aslittle as 2.3 tonnes of hay

|sland: Sail practice of spreading hay mulch per hectare can reduce soil

erosion on land or straw on the field after loss by 75%. Soil losswas 3.1

under potato potatoes are harvested.  tonnes under 2 tonnes of straw

production. mulch per hectare and 1.8 tonnes
under 4 tonnes of straw mulch per
hectare.

Newfoundland: Installation of aseriesof System producesirregularly

Poor soil drainage  perimeter interception shaped fields, but crop yields

and low yields. ditchesthat follow the improve considerably.

contours of the land.
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Provincial Governments

Because of Canada's regional diversity in landscape, climate, and farm types, as well as the division of
jurisdiction between federal and provincial/territorial governments, policies and programs to support
sustainable agriculture are often designed most effectively in the regions. Provincial governments are
usually in the best position to offer the practical support needed by farmers in moving toward
sustainabl e agriculture, working in ways best suited to the farming needs of their regions. Successful
technol ogies developed regionally can then be promoted nationally and applied in other settings where
appropriate. For example, the agriculture ministries in British Columbia, Ontario, and Quebec have
each produced a series of guides to best management practices to improve farm productivity

and profitability, aswell as environmental performance, in their provinces.

Government Controls and Policy

Regulation has been the main government tool for protecting the environment. Federal laws such as
the Canadian Environmental Protection Act, the Canadian Environmental Assessment Act, the
Fisheries Act, the Canada Health Act, the Pest Control Products Act, the Plant Protection Act, and the
Animal Protection Act contain provisions that are pertinent to the environmental performance of
agriculture. New developments in biotechnology and other research and development tools are
regulated to follow safety rules, and the Government of Canada supports science-based risk
assessments for the products of biotechnology in order to protect the health of humans, animals,
plants, and the environment.

Many provinces are in the process of issuing new regulations related to farming practice. In 1998,
Quebec brought into force the Regulation for the Reduction of Pollution of Agricultural Origin to
protect soil and water quality through provisions for the timing of manure application, the application
of nutrients to phosphorus-rich soils, and the separation distances between watercourses and farm
activities and structures. In Prince Edward Island, new legislation related to watercourse buffer zones
will come into effect in 2000.

Municipal bylaws, usually designed to minimize conflict between neighbours, may limit the
expansion of agriculture by controlling the siting of new operations, particularly intensive livestock
operations. In some cases, environmental standards are devel oping faster than the ability of some
farmers or commodity groups to adapt. Expansion of the Canadian hog industry is today most limited
by the lack of cost-effective technol ogies and methods for land-based manure management needed to
meet the requirements of environmental legislation.

In ashift toward nonregul atory measures to support environmental sustainability, governments are
looking for new ways to encourage voluntary compliance and are offering information, technical
assistance, and sometimes financial incentives to help farmers adopt conservation practices and avoid
environmental damage. Canada is a strong proponent of developing policies that are targeted,
transparent, and cost effective, and that do not distort production and trade.
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The Role of the Agriculture and Agri-Food
Sector

The agricultural industry has become increasingly aware of its
environmental responsibilities in recent years. Commodity and
farm groups are active throughout the country in developing ways
to help farmers adopt more environmentally sustainable practices
while maintaining productivity.

Codes of practice are guidelines that producers can follow to
ensure that their management practices are environmentally
sustainable. They are most effective when initiated by members of
the industry itself with the assistance of scientists and other
professionals. In some provinces, codes of practice are embedded
in legidlation. In British Columbia, for example, the Code of
Agricultural Practice for Waste Management is part of the
Agricultural Waste Control Regulation under the provincial Waste
Management Act. Producers operating in compliance with the
code are exempt from the act's requirement for a waste
management permit.

In some provinces, peer advisory programs help farmers
understand the concept of environmental sustainability and
prevent penalties under environmental laws. If a nuisance or
pollution complaint is directed against a farmer, a peer advisor
(fellow farmer) visits the farm and suggests steps that the farmer
can take to comply with pertinent guidelines, codes, or legislation.
In thisway, education is offered and the farmer is given the
chance to comply voluntarily before regulatory agencies step in
and order corrective measures.

Environmental farm plans are voluntarily prepared by farm
familiesto identify their operations environmental strengths and
weaknesses and to set realistic goals to improve environmental
conditions within the limits of time, equipment, and finances.
They help to balance the economic and environmental goals of
farming and encourage the adoption of best management practices
that support these goals. Training, advice, and practical assistance
are offered through various government programs and by industry
groups. Environmental farm planning programs are administered
in Ontario by the Ontario Soil and Crop Improvement Association
and the Ontario Ministry of Agriculture, Food and Rural Affairs.
In the Atlantic provinces, programming was initiated and
coordinated by the Atlantic Farmers Council, with technical
assistance from the Eastern Canada Soil and Water Conservation
Centre. It is now administered by provincial farm organizations.

Environmental certification, based on a monitoring system to
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Code of Practicefor Environmentally
Sound Hog Production in Canada

Canada's hog industry is poised to
expand as international markets for its
products continue to grow. However, a
growing number of applications for new
or expanded sites are being rejected or
held up for long periods at the municipal
level because of environmental concerns.
To assist hog farmersin dealing with
these concerns, the Canadian Pork
Council has developed a code of practice
in partnership with Agriculture and
Agri-Food Canada, Environment
Canada, provincial governments,
universities, and lending institutions.
Following the code is strictly voluntary,
and compliance with federal and
provincial regulationsis still required.
This cooperation between industry and
government has set the stage for the new
Livestock Environmental Initiative under
the Canadian Adaptation and Rural
Development Fund, which will devote
$2 million to livestock research and
technol ogy devel opment, and $300 000
to developing an environmental
certification system for the hog industry.
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ensure adherence to environmental standards, appearsto be a
logical step for environmental programming in the next decade.
Industry and governments are working together on certification
options, usually using a domestic standards process or applying
the International Standards Organization's SO 14000 to farm
enterprises.

The Role of the Community

After adecade of effort, programs such as Canada's Green Plan
have shown that tangible improvements in the quality of the
environment are usually the result of community effort. The most
sophisticated prediction models, competent extension staff, and
programs for financial assistance cannot improve environmental
guality asit relates to agricultural practice without the
commitment of individual farmers, ranchers, and other community
residents.

The community approach has been particularly appropriate in
dealing with issues of water quality. Before they can deal with the
Issue, the concerned community must agree on the need for
intervention. The form this intervention takes depends on the
value the local community places on the environment and the
protection of various water uses. Building awareness of the issues
among the potential partnersis an essential first step in
establishing a watershed management group. The effectiveness of
thisfirst action is enhanced if leadership is taken by farmers and
other land users. The diversity of interests, responsibilities, and
expertise needed for this type of project requires the creation of a
coalition at the scale of the target area, including municipalities,
private and public agricultural and environmental consulting
services, local representatives of governmental organizations,
Interest groups and private organizations, community groups, and
farmers and ranchers.

International Cooperation

At the same time that trade is being globalized, there is growing
international concern about the sustainability of this development,
particularly environmental sustainability. This past decade has
seen aproliferation of international environmental agreements to
which Canada has become party, many of which are mentioned in
alater section of this monograph on the state of agricultural
resources.

In the developing world, where much of the population is il
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Community Action to Restorethe
Boyer River in Quebec

The Boyer River, located near Quebec
City, on the south shore of the

S. Lawrence River, drains a watershed
of 21 700 hectares, much of it farmland
under intensive livestock production.
After years of industrial, municipal, and
agricultural pollution, the river is so full
of nutrients and suspended sediment
that the smelt fishery has collapsed and
swimmers go elsewhere. Restoring the
river's water quality needed the
involvement of the entire water shed
population. A committee of
representatives from farmer groups,
municipalities, and the provincial
ministries of agriculture and
environment organized public
information meetings and training
sessions. Farmers have received help to
build appropriate manure storages,
stabilize river banks, manage animal
watering places, and restrict animal
accessto theriver. They have also

wor ked with an expert to devel op best
management practices. This project has
created a feeling of identity, membership,
and cooperation among people within
the water shed.

Sustainable Agriculturein China

Through the Canadian I nternational
Development Agency (CIDA), Canada
funds the international secretariat of the
China Council for International
Cooperation on Environment and
Development (CCICED). The CCICED
advises the Sate Council and Premier of
China on policy options for sustainable
development in China. Its Sustainable
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rurally based, agricultureis still amain engine for economic
growth and rural prosperity. The Government of Canada believes
that people of all countries should have access to adequate food of
sufficient quality for a healthy life, and works through two public
agencies to promote appropriate conditions for food security in
developing countries. Sustainable agricultureis abasis for
achieving this.

The Canadian International Development Agency (CIDA)
continues to view agricultural and rural development as a creative
and efficient means of meeting its priority goals, working in
partnership with many countries and groups. In the Pan-African
Bean Research Alliance, CIDA has collaborated with the
International Centre for Tropical Agriculture to work with large
numbers of poor women farmers to improve the production of
beans, the mgjor source of protein and an important source of cash
income for millions of African families. The Farm to Market
Entrepreneur Development Project in Bangladesh directly
involves farmers and builds on the growing interest on the part of
nongovernment organizations and commercial enterprisesto
provide goods and services to the agricultural sector. Agricultural
Governance Support to Mali, a multidonor initiative, has resulted
in the transition of state-controlled cereal markets to a more
open-market situation, resulting in increased production and cereal
self-sufficiency.

The International Development Research Centre (IDRC) initiates,
encourages, supports, and conducts research into the problems of
the developing regions of the world. Severa of its priorities touch
directly on sustainable agriculture and rural development: food
security, equity in natural resources use, biodiversity conservation,
and sustainable employment. Inits early days, IDRC's strengthsin
agriculture, food, and nutrition science led it to fund hundreds of
proj ects conducted by researchers in devel oping countriesinto
their own problems related to sustainable agriculture and rural
development. After the 1992 Earth Summit, the centre reoriented
its programming to promote sustainable development, particularly
community-based natural resource management tailored to the
different conditionsin Africa, Asia, and Latin America. It has also
developed a closely related program on the sustainable use of
biodiversity. For example, the Nagaland Environment Protection
and Economic Development Project, a partnership between IDRC
and the Government of Nagaland, India, develops practical
approaches to transforming the existing practice of shifting
cultivation into more sustainable practices, such as agroforestry.
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Agriculture Working Group recommends
agricultural projects, especially related
to cropland and grassland management.
For example, Canada (CIDA) and the
Government of the Inner Mongolia
Autonomous Region are jointly funding a
5-year project to test and demonstrate
sustainable cultivated and grassland
technol ogies from western Canada at
four sitesin Mongolia. Agriculture and
Agri-Food Canada will carry out the
project, working with the Vocational and
Technical College of the Inner Mongolia
Agricultural University. The project will
involve close cooperation with an
existing World Bank project on poverty
alleviation and a CIDA dairy project.
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CIDA and IDRC have collaborated in joint ventures, particularly those with a strong research
component. The Andean Farming Systems Project in Peru supported on-farm research for improved
crop and livestock production under marginal high-altitude conditions. Both agencies are founding
members of the Consultative Group for International Agricultural Research (CGIAR) and continue to
stress the importance of international cooperation in science-based agricultural development. This focus
has given birth to the Canada—CGIAR Network Initiative, which seeksto build a consortium of
Canadian organizations and individuals who share a concern for poverty, food insecurity, and natural
resource degradation in developing countries.

Through promotion of the tenets of sustainable development in its participation in international
organizations such as the Food and Agriculture Organization of the United Nations and the
Inter-American Institute for Cooperation on Agriculture, Canadais viewed around the world as an open
and capable partner in addressing the many problems that face al nations in balancing the
environmental, economic, and socia pillars of sustainable agriculture and rural development.

The State of Resources
Affected by Agriculture

Controlling Water Erosion of Soil on

As agricultural production in Canada has intensified in recent Potato Land in the Maritimes

decades, significant pressures have been exerted on the Land under potato production in the
environment. Much research has been done by governments, Maritimes s particularly vulnerable to
universities, and scientific organizations to track the soil erosion by water because row crops

. . like potatoes leave much of the soil's

periods. Other factors contributing to
soil erosion on these lands include high
rainfall, light-textured soils, and
. . cultivation on long, steep slopes. A wide
Soil Qual |ty range of conservation practicesis
needed to control the severe water
Asaresult of soil conservation programs and the development and  erosion on Maritime potato lands. The

adoption of conservation farming technologies, there are signs that mﬁvg?ifgmgr?grﬁgsg?f e cross-siope
the quality of Canada's agrlcultural soilsisi mproving in some WaterwayS: and surface WaSeaterdinl s,

areas to some degree. Indl cators show that cropping measures qnd Other complementary methods include
greater use of conservation tillage contributed to adrop intherisk  strip cropping, conservation tillage and

of soil erosion by water in the Prairies, Ontario, and New residue management, cover cropping,
Brunswick between 1981 and 1996. Technologies for reduced ﬁg\/g‘#f:&?é&” 32?3}?23?2 Orfi (t:"l;’l‘zure
tillage combined with areduction in the area of summerfallow and Agri-Food £anada meérc%ers

also led to a 30 percent drop in the risk of wind erosion on the found that the field with up- and
Prairies over this same period. The risk of tillage erosion — the down-slope cultivation and no erosion
displacement of soil by tillage implements — dropped by 9to controls lost about 10 to 100 times more

soil than the fiedld with diversions and

26 percent throughout the country during thistime. When soil is grassed waterways.

covered by the crop canopy or crop residues, it isless vulnerable
to erosion. An indicator of soil cover that includes a measure of
residue cover shows that the number of days that soil was |eft bare
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dropped by 20 percent on Canadian cropland between 1981 and
1996, a positive trend.

Redwtion in the area of Canadian cropland at risk of a tolerable

level of water erosion between 1981 amd 1994
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Anindicator of therisk of soil compaction shows that the area of
compacted soils under crops that aleviate compaction decreased
by 11 to 21 percent in Ontario and the Maritimes between 1981
and 1996. The indicator also shows that the area of soil that was
both susceptible to compaction and under compaction-inducing
crops increased by about 50 percent or more in Ontario, Nova
Scotia, and Prince Edward Island during this time.

Over the years of farming, organic matter islost from the soil
unless steps are taken to protect it and build it up, such as by
preventing erosion, maintaining soil fertility by adding nutrients,
and adding organic matter such as animal and green manure and
compost. A computer-modelled indicator shows that most

agricultural soilsin Canada continue to lose carbon every year, but

at aslower and slower rate because of the adoption of soil
conservation measures. The indicator estimates that farm soilsin
Saskatchewan, where reduced tillage and no-till have been
adopted by many farmers, are already accumulating carbon. On
the whole, Canadian agricultural soils are predicted to begin

accumulating carbon in 2000, reaching alimit 20 years later. This

accumulation, called carbon sequestration, may prove to be an
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Reducing Soil Compaction under
Reduced Tillagein Ontario

Corn producersin southern Ontario
often cite soil compaction as the leading
problem for soil and water conservation
on their farms. Soil compaction occurs
naturally, but it can also be caused by
wheel traffic on the field and by tillage,
especially when soils are still wet. In
reduced tillage systems, soil compaction
must be alleviated without reducing the
amount of protective cover by crop
residues or incurring large tillage costs.
To achieve this, University of Guelph
and Agriculture and Agri-Food Canada
resear chers are examining systems that
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important component of reducing atmospheric levels of carbon
dioxide, a greenhouse gas.

Moderate to severe soil salinity reduces annual yields of most
cereal and oilseed crops by about 50 percent. An indicator that
assesses the risk of soil salinization under dryland agriculturein
the Prairies shows that about 60 percent of prairie cropland was at
low risk of soil salinization in 1996. About 3 percent of cropland
shifted from the high to moderate risk class between 1981 and
1996, probably because of changesin agricultural practice,
including adoption of conservation tillage and reduction of area
under summerfallow.

Water Issues

The agricultural uses of water are many, including growing crops,
watering livestock, cleaning farm buildings and implements, and
using it in the home. It is safe to say that without an adequate
supply of water of sufficient quality, the economies and
ecosystems of the rural landscape would decline and eventually
cease to function.

Water Quality

A general decline in therisk of soil erosion by water and wind
implies a decline in the sedimentation of watercourses and water
bodies by farm soil. If sedimentation continues to decrease, so too
will the risk of water contamination by substances carried by soil
particles, such as phosphorus, some pesticides, and bacteria.
However, sediment contamination continues to be a serious water
quality problem at some times of the year in many regions,
especially in the Maritime provinces, where wide-row crops are
grown on rolling land with soils susceptible to erosion.

Nitrate from mineral fertilizer and animal manureis present in
nearly al groundwater underlying the main agricultural regions of
Canada. Nitrate levelsin groundwater supplies are generally
below the Canadian guideline for drinking water quality, but in
some areas of intensive agriculture they exceed the guideline.
Under prevailing management practices, residual nitrogenis
accumulating in many agricultural soilsunder intensive
production, such as the Lower Fraser Valey in British Columbia
and the Great Lakes-St. Lawrence Lowlandsin Ontario and
Quebec, increasing the risk of groundwater contamination by
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performtillage in narrow strips to assess
the impact of in-row soil loosening on
corn performance. Another option being
explored is combining fertilizer
placement with the strip tillage
operation.

Nitrate Contamination of the
Abbotsford—-Sumas Aquifer in British
Columbia

The Abbotsford-Sumas aquifer straddles
the border between British Columbia and
the state of Washington. Groundwater
nitrate concentrations exceed the
Canadian guideline for drinking water
quality of 10 milligrams of nitrate per
litre (mg/L) in a large portion of the
aquifer, and concentrations in individual
wells have been as high as 40 mg/L.
Agriculture has been one of the main
contributorsto nitrate contamination of
the aquifer. Over the past 30 years, an
increase in poultry operations (which do
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nitrogen in these areas. In some areas of the Prairies, thereisan
accumulation of nitrate under the root zone that may move into
groundwater if leaching conditions occur.

Some pesticides are commonly detected in both the groundwater
and surface waters in Canada's agricultural regions, but generally
at concentrations well below the Canadian guideline for drinking
water quality. In keeping with the United Nations Economic
Commission for Europe's Protocol on Persistent Organic
Pollutants (POPs), most pesticides that are POPs have generally
been banned from Canadian agriculture. The few remaining uses
of the pesticide lindane are under review for their continued
acceptability. Contamination by such pesticidesin Canadais
steadily declining, except where they are deposited by
atmospheric transport from countries where they are still used.

Bacterial contamination of well water is widespread and usually
results from faulty well construction. Contamination of surface
waters is sometimes associated with leaking manure storage
systems or inappropriate application of manure to farmland.

Evidenceislacking to link heavy metal contamination of water to

agricultural activity.

not have a large enough land base for
manure application) and an increase in
the production of raspberries (a crop
with a low nitrogen requirement and to
which manureis applied) have resulted
in the application of excessive amounts
of manure, and thus of nitrogen, to the
limited land base. Thisinturn hasled to
nitrate contamination of the aquifer.
Seps are now being taken by farmersto
manage nutrients more carefully and to
transport manure to other locales with
lower animal populations.

Risk of water contamination by nitrogen on farmland in Canada’'s humid
regions under prevailing management practicesin 1996

Share (%) of farmland in various water
contamination risk classes

Farmland
area* L ow Intermediate High
(millionha) (0-6émg  (6.1-14 mg N/L) (>14 mg

Province N/L) N/L)
British Columbia 0.1 6 25 69
Ontario 4.2 39 44 17
Quebec 19 58 35 6
Atlantic provinces 0.4 82 15 3

*Farmland area here is the sum of all Census of Agriculture land classes except
All Other Land. Value for British Columbiais for the south coastal region only.
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Water Quantity

Agriculture competes with many other uses of freshwater in
Canada, including thermal power generation, manufacturing,
municipal uses, fisheries, wildlife habitat, and human recreation.
On anational level, agriculture withdraws arelatively small
amount of water (8 percent) compared to thermal power
generation (60 percent) and manufacturing (19 percent). However,
agriculture consumes alarge portion of what it uses, returning less
than 30 percent to its source where it can be used again. About

75 percent of all agricultural withdrawals of water occur in the
semi-arid Prairies. Generally the provinces have jurisdiction over
their waters, but federal |egislation governs some aspects of water
development and use. Water rights legislation has been devel oped
to regulate the withdrawal of surface water and groundwater for
beneficial purposes.

At the same time that agricultural demand for water is growing,
particularly for irrigation, other sectors are demanding more too.
Competition for the finite supply of water, particularly in
water-short areas of the country such as the Prairies and the
interior of British Columbia, has already given rise to conflict
among users. This situation becomes worse during the droughts
that periodically occur in parts of Canada. In agricultural terms,
the moisture deficit caused by drought places farmland soils at risk
and poses a threat to both crop and livestock production. At least
40 severe droughts have affected western Canada in the past 200
years. Droughts also occur in eastern Canada, but they are usually
shorter, smaller in area, less frequent, and less severe. Drought is
still a poorly understood phenomenon. Continuing research is
needed to improve the capability to analyze (particularly with
regard to probability and extreme statistics) and predict drought.
The federal agriculture department works with other federal and
provincial agencies to monitor the probability of severe,
widespread drought in the Prairies and to develop long-range
climate forecasts for thisregion. It is aso involved in many water
conservation and development projects, as well as activitiesto
support preventative and preparatory water systems and other
drought responses.

Globa warming scenarios indicate that drought will be more
frequent and severe where precipitation does not make up for the
increased water losses from evaporation. However, the uncertainty
in climate models, particularly related to precipitation, makes it
difficult to predict confidently where, when, and to what degree
droughts will take place in the future. Climate change models
usually predict increased precipitation in most areas of Canada.
However, water may also become less available in some areas
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Demand M anagement to Conserve
Irrigation Water in British Columbia

In the summer, an average of 123 million
litres of water is consumed each day in
the South East Kelowna Irrigation
District in the Okanagan Valley, British
Columbia. Ninety-five percent of this
water isused in agriculturetoirrigate
about 2500 hectares of land. About 1400
domestic connections account for the
remainder. In 1995, this district
cooperated with the British Columbia
Ministry of Agriculture and Food to run
a pilot project aimed at reducing water
use through universal metering and
irrigation scheduling. Ten growers
participating in the project use
measurements of soil water and climate
data to schedule their irrigation.
Monitoring actual soil moisture allows
these farmersto apply irrigation water
only as needed, resulting in more
efficient water use. Snce solid set and
handline sprinklers are the main
irrigation systems used throughout the
district, additional water savings may be
realized by converting from sprinklersto
mor e efficient drip or micro-spray
irrigation.
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because higher air temperatures, longer ice- and frost-free seasons,
and longer growing seasons are expected to contribute to greater
evaporation and transpiration and more loss of water to the
atmosphere. If the significant declinesin streamflow, groundwater
levels, and lake levels suggested by climate change scenarios are
realized, there will be greater potential for competition for water
and conflict over water allocation. This competition could be felt
between consumptive and nonconsumptive users (including fish
and wildlife), upstream and downstream users, rural and urban
areas, and arid and non-arid regions, as well as across political
boundaries.

Watersheds and Aquatic Ecosystems

Situated as it is within watersheds, agriculture often interfaces
with watershed components and always has some effect.
Agricultural and other rural development activities often lead to
land clearing, drainage, and straightening of channels, which can
alter the physical nature of waterways. Although irrigation drains
often provide new aquatic habitat, many physical alterations alter
habitat negatively and affect its ability to support adiverse
biological community. Freshwater and marine aquatic habitats are
also affected by declining water quality, the result of nutrient and
pesticide runoff from farmland. Excess nutrients in surface waters
cause eutrophication and oxygen depletion, impairing living
conditions for some species. The quality of aquacultural species
may be compromised under these conditions, posing arisk to this
growing industry in Canada. Nitrogen and some pesticides may
also be directly lethal or sublethal to aguatic organisms when
concentrations become high enough.

Numerous conservation projects have been undertaken on
Canadian farmland to restore and improve riparian and aguatic
habitat. Some poorly drained marginal farmlands are being retired
and returned to wetlands, and the physical condition and water
guality of streams and agricultural drains are being restored to
create usable fish and wildlife habitat. Enhancement measures not
only benefit fish and wildlife, but in many cases improve the
quality of water used on the farm.

Air Issues

Atmospheric concentrations of greenhouse gases — particularly
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Rehabilitating Mink Creek
in Manitoba

Mink Creek is one of the tributary
streams draining into Dauphin Lake,
Manitoba. Until 1950, the lake supported
alarge commercial and sport walleye
fishery, but fish harvests then dropped by
90 to 95 percent. A major cause of the
decline was extensive channelization of
the tributary streams to improve
agricultural drainage and reduce spring
flooding. Rehabilitation of the creek
began in 1985 and involved the
construction of a series of pools and
rifflesin three segments of the
channelized stream. The success of
walleye spawning was then followed for
six years. Egg scour and egg drift were
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nitrous oxide, methane, and carbon dioxide — have been
increasing dramatically in the past 20 years, enhancing the
greenhouse effect by which the earth's atmosphere is warmed.
Uncontrolled buildup of these gasesin the atmosphere may cause
global warming and other changes in climate. According to the
most recent estimates, total agricultural emissions of nitrous oxide,
methane, and carbon dioxide (the first two expressed in carbon
dioxide equivalents) in 1981, 1986, 1991, and 1996 were 61, 56,
57, and 62 megatonnes, respectively, representing about

10 percent of total 1996 Canadian emissions. These amounts
include all sources associated with farming except food processing
and transportation, and reflect an increase of about 4 percent
between 1981 and 1996.

Agricultural emissions of nitrous oxide rose by 21 percent
between 1981 and 1996, from 99 to 120 kilotonnes, mainly asa
result of more intensive farming practices and growing use of
nitrogen fertilizer. Methane emissions remained relatively
constant, and carbon dioxide emissions dropped by 13 percent,
from 30 to 26 megatonnes. Under the United Nations Framework
Convention on Climate Change and its Protocols, Canadais
developing a national response strategy, with possible limitations
on agricultural emissions of greenhouse gases and possible
enhancements of agricultural sinks of greenhouse gases.

Methyl bromide, a broad-spectrum fumigant used in the Canadian
agriculture and agri-food industry to control pests and diseases in
soil, facilities, and commaodities, has been listed as an

ozone-depl eting substance under The 1987 Montreal Protocol on
Substances that Deplete the Ozone Layer. Along with other
developed countries that are signatory to the Montreal Protocol,
Canada must completely phase out the consumption of methyl
bromide by 2005. Cooperative research and demonstration

proj ects between government and industry have already reduced
the use of methyl bromide in Canada by about 40 percent. Some
aternatives to methyl bromide have been identified, including
different chemicals and methods. For example, a guideline has
been prepared to encourage the use of integrated pest
management, combining preventative and treatment practices, to
control pest problemsin food-processing facilities.

Agricultural emissions of ammonia and particulate matter are
being linked to various environmental effects, such as
acidification, eutrophication, and smog. About 80 percent of
ammonia emissions from Canadian farms come from animal
manure; most of the rest is released from applied fertilizer.
Agriculture is thought to be a significant source of airborne
particles, or particulate matter, in rural areas. Coarser, primary

http://www.ec.gc.ca/agenda21/2000/agriculteng.htm (26 of 44) [04/14/2001 10:02:04 AM]

considered a serious problem, asviable
eggs could settle and die in high siltation
areas near Dauphin Lake. Relative to
egg densities, egg drift was 1.5 times
greater from the channelized section
compared to the rehabilitated section,
which appeared to trap and retain eggs
that entered from the upstream
channelized reach.

Alternativesto Methyl Bromidein
Ship Holds

The Canadian Industry/Gover nment
Working Group on Methyl Bromide
Alternatives examined alternatives to the
current method of methyl bromide
fumigation of empty ship holds, often
used to transport agricultural
commodities such as grain. Vials
containing adults and eggs of a variety of
insect pests were placed in each of three
ship holds. The insects were then
subjected to methyl bromide fumigation
followed by recapture of the methyl
bromide, fumigation by phosphine from
cylinders, or controlled generation of
phosphine. Results showed that all three
methods can be used to limit methyl
bromide emissions during ship hold
fumigations. Both phosphine treatments
killed 100 percent of the eggs and adult
insects within 72 hours. The methyl
bromide recapture technique captured
about 85 percent of the methyl bromide
used. The advantages of this method
include re-use of the captured methyl
bromide and reduced risk to human
health in the vicinity of the fumigation
site.
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particles come from the dust released during land tillage and wind
erosion of soil. Dust from agricultural lands can be reduced by
growing shelterbelts, maintaining soil cover, and minimizing
tillage. Agricultural ammoniais also a precursor of smaller,
secondary particulate matter. Ammonia emissions can be reduced
by appropriate manure handling and storage, animal feed
composition, and fertilizer application.

Greenhouse gas emissions from Canadian agroecosystems, with and withowt
carbon dioxide emissions from on-farm fossil fuel use and indivect sowces
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Agroecosystem Biodiversity

Recognizing that the earth's biodiversity is a resource needing
conservation, Canada joined with many other nationsin signing
the Convention on Biological Diversity in 1992. Under the
convention, Canada's federal, provincial, and territorial
governments worked together to develop the Canadian
Biodiversity Strategy, released in 1995, which includes many
agricultural objectives. Agriculture benefits from biodiversity in
many ways, but it has also reduced biodiversity over the years,
mainly through the conversion of natural habitats, but also through
effects on soil and water quality and the loss of old varieties of
plants and domestic animals.

To remedy this situation, many projects are under way on
Canadian farmland to conserve and restore wetlands and riparian
habitat; to protect endangered wild species (such as the swift fox
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1985

The North American Water fowl
Management Plan

Canada and the United States (1986) and
later Mexico (1994) signed the North
American Waterfowl Management Plan
to restore declining waterfowl
populations in North America to 1970s
levels. In Canada, the plan focuses on
conserving and restoring wetland and
upland habitats for waterfowl,
particularly in the Prairies, which
provide breeding habitat for almost

40 percent of the continent's duck
population. A landscape approach is
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and the wood poppy) and to support species recovery; to conserve

endangered domestic livestock breeds and plant varieties; and to
improve soil and water quality as they are affected by agriculture.
These activities are helping to meet two of the agricultural goals
of the Canadian Biodiversity Strategy — to maintain the

agricultural resource base and to promote sustainable farming

practices that are compatible with wildlife.

Anindicator of the availability of wildlife habitat on farmland

shows a positive or neutral trend in all ecozonesin which

agriculture is practised except the Pacific Maritime (in British

Columbia) and Mixedwood Plains (in Ontario and Quebec),

mainly as aresult of the intensity of agriculture in these areas. The

Government of Canada has committed to introducing legislation

aimed at recovering species at risk, accompanied by funding for
stewardship programming. Studies have shown that agricultural

land provides habitat for more than 80 percent of species known to

be at risk in Canada, making the participation of farmers and

ranchersin stewardship programs essential to the conservation of
important wildlife habitats (e.g., wetlands and woodlands).

taken and agreements are made with
farmers and other landowners to modify
their land use and land management
practices for the benefit of both their
operations and wildlife. Ten yearsinto
the program, dabbling duck populations
had nearly reached the 1970s average,
though much work remained for other
species. Landowners and the general
public are positive about wetland and
waterfowl conservation, and
communities benefit through jobs and
greater tourism opportunities associated
with the plan. The plan is now being
broadened to include other migratory
bird initiatives, expand partner ships,
strengthen science, and work at a
broader landscape level.

Share of habitatuse units for which agricultaral habitat area in
Canada increased, decreased, or remained constant between
1981 and 1994
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Production Intensity

The concept of eco-efficiency can be applied to agriculture to produce more-valuable goods and
services using fewer materials and energy inputs, in turn minimizing losses to the environment and
reducing pollution. Agriculture uses many inputs in the production process, including capital, labour,
machinery, land, water, nutrients, pesticides, and energy. Because inputs are priced in the
marketplace, there is some incentive to use them efficiently.

An indicator estimating residual nitrogen (nitrogen left in the soil after the crop is harvested) shows a
strong trend of increasing levelsin all provinces except British Columbia between 1981 and 1996. In
humid areas of the country, this trend may be associated with declining water quality resulting from
nitrogen contamination. Another indicator shows that energy input into Canada's primary agricultural
production grew by 8 percent during this period, while total energy output (e.g., energy held in
agricultural products) grew by 13 percent, mainly areflection of the situation in the Prairies, which
make up most of Canadian farmland.

NEXT STEPS

Despite considerable progress toward rural development and sustainable agriculture in Canada, much
more work is needed. The following items are priorities for this work.

Rural Development

« continued dialogue with the residents of rural and remote communities to keep in touch with
their interests and needs

« development of aFederal Rural Action Plan putting in place actions responding to the 11
priority areas under the Federal Framework for Action in Rural Canada

« enhanced opportunities for youth to obtain education and training and find long-term
employment in rural regions.

Sustainable Agriculture

» assessment of the effectiveness of the federal agriculture department's first sustainable
development strategy and the drafting of a second strategy, as well asthat of other federal
strategies related to sustainable agriculture

« aresolution of the tension between intensive farming (of both crops and livestock) and
environmentally sustainable agriculture

« continued support of the national agri-environmental indicator project and provincia
monitoring projects that regularly assess the state of agricultural resources

« field research to test the findings of indicator programs and identify areas to which programs
can be targeted

« greater emphasis on devel oping effective programs with adequate funding to improve manure
management and improve relations between farmers and their neighbours

« further development and adoption of integrated pest management

http://www.ec.gc.ca/agenda21/2000/agriculteng.htm (29 of 44) [04/14/2001 10:02:04 AM]



2000 reports of Canada to the United Nations Commission on Sustai...onographs Rural Development and Sustainable Agriculture in Canada

« continued research in biotechnology, with adequate risk assessments
« researchinto tillage alternatives where reduced tillage and no-till are not an option

« continued support for environmental farm planning, including a nutrient management
component based on adequate soil and crop testing and a good knowledge of the nutrient
content of various inputs such as manure

« support for the certification process for organic products and enhanced research on organic
agriculture and food products

« further research on agricultural practices to reduce greenhouse gas emissions, and
encouragement of farmers to adopt these practices

« attention to other emerging air quality issues, such as those related to particul ate matter and
ammonia

« research on, and adoption of, demand management methods to promote water use efficiency,
particularly related to irrigation technology

« Wwater rights reform and fair resolution of conflicts over water use

« development of effective waysto improve the environmental image of farming and to capitalize
on this image for marketing.

Conclusion

Cultivating a secure future in Canada involves careful attention to rural development, including
sustainable agriculture. Progress in these areas must be set in the context of federal—provincial
agreements and budgetary constraints, international debates and instruments, and, perhaps most
important, the will of Canadians to make changes and adopt the ethics that sustainability requires.
Many Canadians have expressed in practical ways the desire to live and carry out their businessesin a
sustainable way. It remains for governments to provide continued support for these endeavours and to
encourage awider adoption of the principles and practices of sustainable development in both
agriculture and the broader rural community in Canada.
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