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MODULE 15: SUSTAINABLE AGRICULTURE

INTRODUCTION

Close to one trillion people in the world do not have sufficient food for a healthy and active life. While much progress has been made towards food security in recent decades, without further urgent and coordinated action, poverty, hunger and malnutrition will continue to undermine the lives of hundreds of millions of people now and in years to come.

The world’s population reached 6 billion people in 1999 and is expected to reach 8.5 billion by 2025, when 83% of the world will be living in the South. However, our long-term ability to meet growing demands for food often seems uncertain. Thus, one of our greatest challenges is increasing food production in a sustainable manner so that everyone can be adequately and nutritiously fed without over-exploiting the Earth’s ecosystems.

This module introduces the main goals of sustainable agriculture and examines a range of sustainable farming practices and case studies. As such, it develops an understanding of how sustainable farming can both enhance food production and ensure that natural resources are managed in the best way possible for long-term sustainability.

The module also provides ideas about ways in which the theme of sustainable agriculture may be integrated into the curriculum as part of the process of reorienting education towards a sustainable future.

OBJECTIVES

· To understand the nature and importance of sustainable agriculture;

· To understand ways in which different agricultural practices can alter the environment either positively or negatively;

· To analyse examples of farming practices that are economically viable, environmentally sound and socially responsible; and

· To appreciate how enquiry learning can be used to promote an appreciation of sustainable agriculture in the school curriculum.

ACTIVITIES

1. What is sustainable agriculture?

2. Making connections

3. Case studies of sustainable agriculture

4. Sustainable agriculture in the curriculum

5. Reflection
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ACTIVITY 1: WHAT IS SUSTAINABLE AGRICULTURE?

Begin by opening your learning journal for this activity.

PROGRESS TOWARDS FOOD SECURITY

Much of the progress towards food security that was made between the 1970s and the 1990s has been reversed in recent years. At the start of the 1970s, 920 million people were chronically undernourished, with insufficient food for even low levels of activity. During the 1990s, despite continuing population growth, the figure had been reduced to just over 800 million – about 20% of the total population of the South. However, this has since risen to 963 million (2008), the vast majority of whom live in developing countries. Of these, 65% live in only seven countries: India, China, the Democratic Republic of Congo, Bangladesh, Indonesia, Pakistan and Ethiopia.

Unfortunately, as Module 14 explains, food supplies in some countries and regions are poor and in decline. For example, agricultural production has not kept pace with population growth in sub-Saharan Africa where many countries are in a worse position nutritionally than they were 40 years ago. Also the dramatic rises in the price of food over the last couple of years (most significantly during 2007) has impacted the ability of people in many countries to buy even their basic food needs.

Agriculture has changed dramatically, especially since World War II. The production of food and fibre crops and animal products has increased markedly due to new farming technologies, including new high-yield varieties of crops, mechanisation, and the increased application of pesticides and fertilisers. Government policies have also encouraged farmers to maximise production. These changes have allowed fewer farmers to produce the majority of the world’s agricultural crops.

Although these changes have had many positive effects and reduced many risks in farming, there have unfortunately also been some significant costs. These include: the clearing of native vegetation, soil erosion, the decline in soil fertility, groundwater contamination, increasing costs of production and declining returns on family farms, and the closing of services in rural communities. In many cases, these changes have forced small farmers to leave the land and move to urban areas.

The sustainable agriculture movement has grown in the past three decades as a solution to the environmental and social problems caused by conventional agricultural systems and practices. Sustainable agriculture is getting increasing support within mainstream agriculture also. This is because sustainable agriculture also offers innovative and economically viable opportunities for farmers, consumers, policymakers and many others in the food system.

Q1: 
Make a list of words or phrases that distinguish sustainable agriculture from conventional agriculture.

· Review how the community group, called ‘1000 Ways to Sustainable Farming’, defines sustainable agriculture.

· As you progress through their definition, make a note of the key words and phrases that are used.

· Check to see if any of your words and phrases from Q1 are used.
Q2: 
Add five additional words or phrases that you think would be useful in defining sustainable agriculture to the list in your learning journal.

Read how six people from different parts of the world define sustainable agriculture.
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· The world's population is growing so fast. Farmers just can't grow enough food.
· There is enough food for everyone. The rich have to live more simply so that the poor can simply live. 
· The food crisis should be solved by international emergency 'food banks' and foor aid. 
· If people had fewer children they would be wealthier – and able to afford all the food they need. 
· The real question is: Who controls the distribution and sale of food? ... not just who grows it. 
· It's not a problem of the number of people. The  real problem is that farmers in the South have to update their farming methods.
Combining these ideas, we can say that agriculture is sustainable when it is leads to long-term:

· Farm profitability;

· Improvements in the quality of life of farming families;

· Vitality of rural communities, villages and small towns; and

· Protection and conservation of the natural environment.

Q3: 
Is this a satisfactory definition that incorporates all the important points you think should be there? How might you add to or modify it? Write your own definition of sustainable agriculture.

Review some additional characteristics that you could have considered.


ACTIVITY 2: MAKING CONNECTIONS

Begin by opening your learning journal for this activity.

The definition for sustainable agriculture suggested in Activity 1 recommends an holistic approach to farming.

Holistic means ‘comprehensive’ and ‘integrated’ taking all possible elements and systems into account and valuing their interdependent relationships.

This means that an holistic approach to agriculture would recognise the linkages between the soil, vegetation, air and water and the way that these both influence, and are influenced by, the farmer’s beliefs, perceptions, ambitions, skills and knowledge, and the social, economic, cultural, and political systems in which the farm operates.

It is possible to represent the holistic nature of sustinable agriculture in a diagram.
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Q4: 
Describe how you could explain the holistic nature of sustainable agriculture to a class you teach?

An important connection between the natural and socio-economic systems that influence agriculture is between these systems and the farming methods that are used.

There are many ways to improve the sustainability of a farming system. While these vary from country to country, region to region. Farmers trying to take a more sustainable approach share some common practices. All these practices contribute to long-term farm profitability, environmental stewardship and rural quality of life.

Integrated Pest Management (IPM)

IPM manages pests by combining biological, cultural, physical and chemical tools in a way that minimises economic, health and environmental risks.

Rotational Grazing

Management-intensive grazing systems take animals out of barns to pastures to provide high-quality forage and reduced feed costs while avoiding manure buildup.

Soil Conservation

Many soil conservation methods, including strip cropping, reduce tillage and “no-till,” help prevent loss of soil due to wind and water erosion.

Water Quality/Wetlands

Water conservation and protection are important parts of sustainable agriculture. Many practices improve quality of drinking and surface water, as well as to protect wetlands. Wetlands play a key role in filtering nutrients and pesticides, in addition to providing wildlife habitat.

Cover Crops

Growing plants such as rye or clover in the off season after harvesting a grain or vegetable crop provides many benefits, including weed control, erosion control, and improved soil nutrients and soil quality.

Crop/Landscape Diversity

Growing a greater variety of crops on a farm reduces risks from extremes in weather, market conditions or crop pests. It also contributes to soil conservation, wildlife habitat and increased populations of beneficial insects.

Nutrient Management

Central management of nitrogen and other plant nutrients improves the soil and protects the environment. Increased use of on-farm nutrient sources, such as manure and leguminous cover crops, reduces the need to buy fertilizer.

Agroforestry

Agroforestry covers a range of tree uses on farms, including interplanting trees with crops or pasture, better managing woodlots, and using trees and shrubs along streams as riparian buffer strips.

Marketing

Farmers often find that improved marketing provides a key way to enhance profitability. Direct marketing of agricultural goods to consumers, such as farmers’ markets, roadside stands and community-supported agriculture, is becoming much more common.

Source: Sustainable Agriculture Research and Education.


ACTIVITY 3: CASE STUDIES OF SUSTAINABLE AGRICULTURE

Begin by opening your learning journal for this activity.

Many people around the world are using farming methods such as the ones in Activity 2 to conserve and rehabilitate their land while increasing farm productivity and economic viability.

Read case studies of what some communities or farming families in four countries are doing to practice sustainable agriculture.
· Colombia

· Thailand

· USA
· Zimbabwe
Q5: 
Describe (i) the types of agriculture being practiced in two of these case studies, and (ii) identify the principles that you think underlie these practices.

Many farmers around the world are working to protect and improve their land – just like the farmers in the case studies. While their cultures and socio-economic contexts may be different, they are united by a shared set of principles.

Q6: 
Review your summary of the case studies and make a list of principles that are shared by the farmers.

Module 21 contains another case study of sustainable agriculture, this time from Sri Lanka. The people of the village in this case study base their farming practices on six principles:

· Harmony with Nature

· Variety and Diversity

· Quality of Life

· Small is beautiful

· Self-reliance

· Co-operation and Peace

Q7: 
To what extent were the six principles in the Sri Lankan village shared by the farmers in your two case studies?

Q8: 
How useful might these principles be for farmers in your country? How would the principles need to be adapted to be more culturally appropriate?

Q9: 
How useful might these principles be for a family or community food garden in your neighbourhood? How would the principles need to be adapted to be more culturally appropriate?


ACTIVITY 4: SUSTAINABLE AGRICULTURE IN THE CURRICULUM

ENQUIRY LEARNING

Learning about sustainable agriculture can help students find solutions to local problems. Because sustainable agriculture is a practical topic, it lends itself to teaching through enquiry learning methods.

Identify six steps in using enquiry learning to plan a teaching unit about sustainable agriculture.

SCHOOL – COMMUNITY PARTNERSHIPS

Education for Sustainable Development encourages strong links between schools and their communities so they can explore and seek solutions to problems involving the management of natural resources.

Read a case study from Nepal where a geography teacher formed a partnership with local village farmers to implement sustainable agricultural initiatives. Both his skills as a teacher and his commitment to sustainable futures are evident in this case study.

Analyse nine possible strategies for building strong links between your school and farmers, land managers and community groups when teaching about sustainable agriculture.


ACTIVITY 5: REFLECTION

Begin by opening your learning journal for this activity.

Completing the module: Look back through the activities and tasks to check that you have done them all and to change any that you think you can improve now that you have come to the end of the module.

Q10: 
Explain why it is important for all students – whether rural or urban based – to learn about sustainable agriculture.

Q11: 
Explain how using a school food garden in your teaching might be able to increase the focus on sustainable agriculture?


The Costs of Modern Agriculture

The process of agricultural modernisation has had an important influence on farm productivity and improved living standards for many farmers. However, farmers need access to: modern seeds, water, labour, capital or credit, fertilisers and pesticides. Many poorer farming households simply cannot adopt the whole package. If one element is missing, the seed delivery system fails or the fertiliser arrives late, or there is insufficient irrigation water, then yields may not be much better that those for traditional varieties. Even if farmers want to use external resources, very often delivery systems are unable to supply them on time.

Where production has been improved through theses modern technologies, all too often there have been adverse ecological and social impacts.

Ecological Costs

Many ecological problems have increased dramatically in recent years. These include:

· contamination of water by pesticides, nitrates, soil and livestock wastes, causing harm to wildlife, disruptions of ecosystems and possible health problems in drinking water;

· contamination of food and fodder by residues of pesticides, nitrates and antibiotics;

· damage to farm and natural resources by pesticides, causing harm to farmworkers and public, disruption of ecosystems and harm to wildlife;

· contamination of the atmosphere by ammonia, nitrous oxide, methane and the products of burning, which play a role in ozone depletion, global warming and atmospheric pollution;

· overuse of natural resources, causing depletion of groundwater, and loss of wild foods and habitats, and of their capacity to absorb wastes, causing waterlogging and increased salinity;

· the tendency in agriculture to standardise and specialise by focusing on modern varieties, causing displacement of traditional varieties and breeds;

· new health hazards for workers in the agrochemical and food-processing industries.

Social Costs

Agricultural modernisation has also helped to transform many rural communities, both in the South and the North. The process has had many social impacts. These include the loss of jobs, the further disadvantaging of women economically if they do not have access to the use and benefits of the new technology, the increasing specialisation of livelihoods, the growing gap between the well-off and the poor, and the cooption of village institutions by the state.

Source: Pretty, J. (1998) Regenerating Agriculture, Earthscan, London, p. 4.


Defining Sustainable Agriculture

Agriculture is sustainable when it is leads to long-term:

· farm profitability;

· improvements in the quality of life of farming families;

· the vitality of rural communities, villages and small towns; and

· the protection and conservation of the natural environment, especially soil, air and water.

And when it also considers:

· a futures perspective but includes the wisdom from the past;

· the impacts of transporting food to markets;

· the social and environmental costs of food processing;

· the health of the people who live near the food processing plants and those who will be eating the food; and

· the quality of the food that is grown.


Sustainable Agriculture – Four Case Studies

Colombia

When it comes to growing crops and protecting the environment, Pedro Herrera is on top of things – in more ways than one. The small-scale farmer lives in the upper reaches of southern Colombia’s Andean hills, some 1,500m above sea level, in the province of Cauca. This is one of the country’s poorest regions. But he and his family are active participants in a bold, four year-old experiment to conserve natural resources in the local watershed and to help community members improve their standard of living.

The district where Herrera lives is aptly named ‘Buenavista’ (Good View). His earthen-floor home overlooks a vast gray-green landscape, which, though spectacular, bears many scars of deforestation and erosion. His fields lie at the head of a 7,000 hectare area drained by the Cabuyal River, which in turn feeds into the larger watershed of the Ovejas River. Water running down from Herrera’s land eventually makes its way to the populous city of Cali, 100kms to the north.

With help from the Inter-Institutional Consortium for Sustainable Agriculture on Hillsides (CIPASLA),* Herrera and other farmers have agreed to act as the first line of defense for the Cabuyal watershed. They fence off mountain springs, plant trees, and protect hillside soils from erosion. In return, CIPASLA provides research services, technical advice, training, and information about agricultural production, processing, marketing, land management, and community organization. They also arrange loans for small enterprises such as milk processing and marmalade making. In CIPASLA’s approach to sustainable development, the emphasis is on building local community capacity to plan and execute projects.

Pedro Herrera’s farm is a showcase for the wide array of crops that can be grown on a small farm without causing a decline in its natural resources. He has set aside more than one-third of his land to protect five natural springs that feed the watershed. Yet his farm income has increased. The 10 hectares remaining in production provide enough both for his extended family of 15 and for the local market. Herrera’s crops include beans, maize, coffee, sugarcane, cassava, sweet peas, and, his pride and joy, blackberries. His cows provide milk for his own table and for sale. He raises carp in a hillside pond. In addition, his wife raises chickens, thanks to credit arranged through CIPASLA.

* CIPASLA was launched in 1994 following discussions involving the International Centre for Tropical Agriculture (CIAT), Colombian government agencies, non-governmental organizations, and community groups.

Source: Adapted from International Centre for Tropical Agriculture (2000).

Thailand

Talad is a village of 80 families in Khonken Province, Thailand. Thongdee Nantha has been cultivating one hectare of land using integrated farming methods since 1984. He works the farm with his wife and children and produces more than enough for their needs. They have rice fields, a fishpond and a garden.

In the centre of the farm, they raise a native breed of pigs and rabbits – they are not given artificial feed or supplements, but eat grass, weeds and vegetables from the farm.

Ducks and chickens provide eggs and meat for the family and some eggs for sale – they eat the weeds from the rice fields, vegetable waste and leftover food.

There are seven different varieties of fish. Rice bran, duck and pig manure, and aquatic weeds from the rice fields are fed to the fish; insect- and fish-eating fish are kept in a separate pond in the corner.

The main crop is rice, which occupies about two-thirds of the land. Another third has the rice-fish combination. The trees on the farm, mostly mango, custard apple, banana and papaya, are grown in the centre around the animals and poultry. Thongdee grows many kinds of local vegetables, mostly along the dykes around the pond, as well as medicinal herbs. A reed used for roofing material, the lalang, is also grown around the pond. Then there are some cotton plants from which thread is spun and cloth woven for use by the family.

On the southern edge of the farm there is a road where neem and nitrogen fixing trees are planted. On the western edge bamboo and mulberries serve as a windbreak.

Thongdee is a traditional leader whose farming methods are followed by almost half the families of Talad. A monk, Maha Yu Sunthornchai, who has given an example to farmers all over Thailand, inspired him. Since 1973, Maha Yu has been practicing integrated farming with a combined production cycle of rice, fish, ducks and pigs. This system has remained productive and stable by using the natural cycle of nutrients.

Maha Yu’s success in producing his basic needs and marketable surplus from an average-sized farm is based on observation of nature, emphasis on self-reliance and analysis of markets. This technique is not suitable for an absentee landlord or an industrial farmer. For effective integration, every farm procedure (e.g., selection of species and breeds, timing of sowing, mixing of crops and pond design) needs regular and keen observation and analysis. Marketing produce at the right times also optimises the returns.

Source: Adapted from FAO (1994) Sustainable Agriculture and Rural Development: Part 1, Latin America and Asia, Development and Education Exchange Papers (DEEP), FAO, Rome.

USA

For generations, American farmers have worked to protect and improve the land and the quality of rural life. Early farmers such as George Washington and Thomas Jefferson, seeing a need to change some standard agricultural practices, became leaders in adopting new farming methods. Washington was among the first of his generation to practice crop rotation, compost livestock waste and help pioneer the use of new planting methods. Jefferson remained a fervent advocate of testing new crops and varieties throughout his life, always seeking plants best suited to the land and people’s needs. Washington and Jefferson’s search for alternative methods that would improve agriculture, the land and the lives and health of the citizenry is emulated today by producers who farm with an eye toward sustainability. The approaches many of today’s farmers and ranchers take as they grapple with these tough issues has come to be known as sustainable agriculture.

Community-supported agriculture to maintain profitability in farming and to forge community ties – Carol Eichelberger and Jean Mills Coker, Alabama 

Each produce pick-up day, as the customers flood Carol Eichelberger and Jean Mills’ community-supported agriculture (CSA) farm, the owners renew their commitment to this rapidly expanding form of cooperative farming. The enthusiasm of their customers partners of a sort who pay in advance for fresh produce harvested from spring through fall recharge the hard-working CSA partners. 

“We love the whole CSA package,” says Eichelberger, who opened the four-acre venture with Mills in 1989. While the women grow and harvest the produce, many of their customers volunteer to wash, weigh, bag and distribute, all the while learning more about how their food is produced and how buying locally helps create a sustainable food system in their Alabama community.

The involvement of the community in the farm gives them something more than vegetables and gives us energy we don’t get just from growing.

The CSA concept premiered in the United States in the mid-1980s, uniting a non-farm public that craved great-tasting, locally grown fruit and vegetables with farmers who want a secure customer base. This new trend among small vegetable farms helps maintain profitability for growers, who sell fresh food often to specification directly to their neighbors in exchange for money up front and a local buyer’s empathy for drought, floods or pest outbreaks. CSA’s, most of which are organic, also are considered sustainable because they rejuvenate rural communities and can help bridge the widening gap between rural and urban America. 

Located outside Tuscaloosa, Ala., Eichelberger and Mills’ CSA draws a steady crowd of customers from the University of Alabama and the surrounding community. Eichelberger and Mills, who grow organically, provide a specialized market for customers who want organic produce as well as a greater variety than can be found in the average supermarket. 

Eichelberger and Mills work hard to improve a soil that receives 57 inches of rain a year and bakes under the Alabama sun. “We tend to think locally when it comes to sustainability,” Eichelberger says. “We have relatively poor soil, and we’re trying to do what we can to build it up and preserve what we’ve got.” 

The first year, they left some walkways between the rows unplanted and bare. To avoid exposing the soil to the harsh southern conditions, the following year they planted white dutch clover as a living mulch between vegetable beds. The clover cover keeps the soil from compacting and washing away while providing habitat for beneficial insects. As part of a SARE producer grant, Eichelberger and Mills mow the clover and compost it with sawdust, straw, grass clippings and vegetable waste. They apply the compost, rich in nitrogen and organic matter, and hope to eliminate the need to buy fertilizer. 

People around here refer to the fact that they’ve ‘used up’ their soil. We wouldn’t grow food here if we thought we would make things worse. If we continue to improve the soil, we will continue to farm it.

Source: Adapted from Sustainable Agriculture Network.

Zimbabwe

Zimbabwe is an African country where ‘sustainable agriculture’ is a new name for an old idea. Sithembiso Byoni works with farmers (most of whom are women), and she knows first hand the kind of damage that modern agriculture has brought.

Western-style education has taught us that the old ways are ‘primitive’, but we are again learning the wisdom and value of them.

We are listening to the knowledge of the old people. Our old women know which crops we should plant together to enhance the soil, to control the insects, to keep the worms away from the seeds in the ground, to keep the birds off the crops.

We are changing back from the commercial monoculture, where you clear everything on the land and then plant a single crop. Now we are going back to multi-cropping. We plant all the crops together. Just as in nature there are bushes growing next to tall trees and little plants, we grow different things together such as maize and groundnuts and millet.

We are also returning to using compost and organic fertilisers, as we used to do. And we are going back to using the indigenous seeds, the ones that belong there, from the area, instead of buying them from the big multinational companies. This is what we used to do before the introduction of western methods of agriculture.

Source: The Gap, 1994.

Bhorletar – Nepal

Bhorletar is a rapidly growing settlement of some 150 houses which is run by an elected Village Development Committee (VDC). The village centre is growing fast, with 35 new houses built in the last year – 20 of them by newcomers to the area. Without any town planning, the results are beginning to show in terms of pollution of the village canal, uncollected garbage and poor sanitation.

In many respects it is a typical Nepal village. Land is scarce, yet most of the villagers depend on farming. Roughly half the village land is cultivable but there is less than half a hectare for each of the 3,000 people living there.

The task of drawing up environmental plans for Bhorletar began in 1990. A system of ‘participatory rural appraisal’ was used to collect information about every aspect of village farming and life. This included drawing up detailed land use maps. A local teacher was trained to carry out these activities, working with the local steering committee and the community as a whole. Secondary school geography students, under teacher guidance, carried out land use mapping and surveying. With the help of two non-government organizations and an IUCN planning team, the village began by preparing a profile of it.

The teacher took the lead in writing up the village profile, which then went through various revisions. It included details such as the number of springs, forest patches, tree species, landslides, cropping patterns and hazard-prone areas. The profile highlighted a number of problems: rapid depletion of the forest due to increasing population and the need for farmland and firewood; a lack of latrines now made essential because of population growth; flooding and erosion in the river valley; domestic animal diseases; a lack of clean drinking water; and increasing numbers of landless immigrants.

Finally, an environmental plan based on this profile was defined by the villagers themselves, and approved in meetings with the local District Council and representative from the various line agencies of the central government.

The village selected its own activities for priority action and drew up a series of recommended solutions. These included community forest conservation; improved fuelwood stoves; new latrines; protective dams and afforestation to stop flooding; raising ducks to control snails; improved roads, vegetable gardens and marketing; and a new health post. Top priority for immediate action was given to clean drinking water, to be provided by a system of gravity fed pipes and taps alongside a system of long-term community maintenance, watershed protection, toilet building, fruit tree planting and vegetable growing to take advantage of the convenient supplies of water. All the villagers helped in building and laying the pipeline, which feeds 22 taps. This included one extra tap for the primary school for which the parents provided all the materials. Rules have been agreed for using the various taps (some being kept only for drinking water).

Source: Adapted from Rowley, J. (1993) Bhorletar: The sustainable village, People and the Planet, 2 (4), pp. 14-19.


