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Abstract

Many rural households in NE Thailand grow cassava and other food crops on sandy upland soil and rice on lowland clayey soil. These crops provide only a small income and the simple farming system leads to land degradation. Roof water harvesting and water storage provides homesteads with ample and good domestic water year round but it is not enough to extend the growing season and diversify production. In the 1990’s, some farmers initiated management changes and developed integrated farming. 

Additional sources of water are developed (run-off fed farm ponds in particular) and additional products are grown (mainly vegetables, fish). Such farms have become economically successful. Ten different sources of water are used, >6 per homestead, in 8 productive ways. Moreover, this farming system is ecologically sustainable. A regional farmer network that promotes this holistic approach through farm visits and local training centres recognizes that it also increases social interaction and responsibility. The network with already over 100,000 members is spreading rapidly and with it the application of the ‘multiple sources and uses’ approach. Sharing domestic and productive water between households in communities is emerging as well.

Now that farmers have a voice through their network, the new way of farming is appreciated by the national government. It gives support through subsidies and a new water law that will give responsibility for rural water management to new local Water Resources Committees.    

Key message

Farmer networks emerged in NE Thailand to counteract recent social and physical degradation. Successful methods include use of water for multiple productive purposes and integrated farming.  

The problem

In NE Thailand, economic development in the 1960’s and 1970’s was mainly by expansion of direct exploitation and extraction of natural resources, in particular of soil fertility. People relied on ponds for drinking water and on natural water bodies for other domestic and agricultural purposes. Later (1980’s) this was intensified through modernization and industrial processing. Farming included large scale harvesting of land and water resources and lacked recycling. Even in the following phase (1990’s) when value-adding technologies were introduced, farming still caused the extraction of natural resources because agricultural exports were further promoted. Despite evolution in farming practices, mining natural resources remained a basic feature of agriculture. Inevitably, land and water resource degradation became widespread (Noble et al. 2000, Bridges et al., 2001, Ruaysoongnern, 2001). 

The decline in quality of farmland and water resources caused a decline in productivity and in farm income and lead to an increase in poverty. It forced farmers to be more critical on water resource management and try out multiple uses of water. It also forced farmers to find off-farm employment, predominantly in the larger cities. This emigration has created further problems associated with increased consumerism, social issues, increased reliance on off-farm incomes and a dependence on loans. The government supported the local communities with small-scale irrigation systems and some types of farm ponds. Yet, these were hardly used due to high cost and in-appropriate technologies. In 2000, the Thai government approved a program to provide revolving funds to villages for any development initiatives and in 2004 a program to create 450,000 farm ponds throughout the country. 

The evolution in Thailand in top-down and bottom-up thinking for rural development was reinforced by His Majesty King Bhumibol. He presented his New Theory in 1987 as a holistic approach to stimulate new thinking about water resource rehabilitation, integrated farming and community development (Ministry of Education, 1999). The influence of the King as mentor of the Thai people is hard to overestimate. Particularly since the economic crises of the 1990’s when his concept of the Sufficiency Economy was incorporated in the National Economic and Social Development Plan of 2002. The concept mixes economic ideas of sustainable development, equitable growth, and protectionism with moral sentiments of responsibility, moderation, and self- restraint. His New Theory aims at self-reliance in terms of food security for households and communities and has been promoted in many ways and researched in several agro-ecologies (KaoHinSon, 1999).  

Taken all together, the economic crisis has created countrywide and positive awareness about the urgent need for rehabilitation of water resources for agricultural sustainability and autonomy.

The social response: a farmer network

In the 1980s and 1990s in response to the migration to cities and its impact on cohesion of families and on sizeable debt loads and the general dissatisfaction with city life, some farmers returned to their rural homes to take back control over their lives. With some external support from NGOs these farmers analysed their problems, assessed lessons learnt, identified potential alternatives and solutions to these problems. Key problems they identified are (i) degradation of community values and (ii) unsustainable systems of agricultural production and use of water. In particular, opportunities for multiple uses of water (domestic and productive) from multiple sources (rain, roof runoff, farm run-on, groundwater) were considered a key to development that would be under their own control (many farmers own land and the water on it). Using household labor and limited financial resources, farmers started to develop integrated farming systems around farm ponds. Income generated from these diverse activities has been used in the development of further water storage structures with support from government or research. Other farmers, feeling the same needs and constraints, joined and the movement 'snowballed', particularly when some of the nation’s leading figures provided moral support. 

The farmer groups and networks in NE Thailand dramatically expanded from less than 100 leading farmers 15 years ago to currently a few thousand leaders and their active groups. The leaders interact at national forums and with leading politicians.  The current number of members (2005) is approximately 100,000 households and the target is 1,000,000 households by 2013. The networks have transformed the water use patterns and national policies to support those activities. Their own activities include local research to identify indigenous water resource rehabilitation and resource management technologies, research proposal screening for end-user participation, participatory technology development, biodiversity promotion, C-sequestration, community forests management, and agro-forestry. Through participatory technology development and transfer between farmer networks, integrated farming system or integrated pest management were developed by farmer groups with indigenous knowledge, as well as connections of producers to markets. To promote adoption of integrated farming, farmer networks and government officials together are now creating Learning Centers for Economic Self Sufficiency.

Even though there are very important communal actions, most of the actual management of natural resources is still at the household level. To create also conducive management conditions at the regional level, network leaders and agencies responsible for water recently drafted a new Thai Water Law in which multiple and productive uses of water are identified as proper water management and development techniques.

The physical response

The physical responses consisted of rehabilitation of farms through integrated use of resources and biodiversity, recycling and multiple uses of water to provide food, income and a stable physical and social environment. In our research, we focused at sources and productive uses of water.  Tipraqsa et al. (2007) found that development of the integrated farming system with multiple uses of water has assisted in improving the fertility status of farms on the light textured soils that dominate the region.
The Thai homesteads we surveyed showed an interesting picture of multiple sources and multiple uses.  Clearly water from different sources is used for different purposes, driven by the specific requirements quality and volume. Farms draw from at least 10 different sources and many farms use at least 7 of them simultaneously. These are: (i) rainwater harvested from roofs and stored in large jars and (ii) bottled water, expensive, from shops. Commercial tap (‘piped’) water (iii) from outside the farm is available at some 70% of the farms. A traditional source of water, the shallow well (iv), from which water is drawn in buckets, was the main source of farm water and is still in use on 30% of the farms, while (v) deep wells (bore holes of 10-30 m) are becoming common where electricity is available for pumps. About 85% of the farms surveyed have (vi) ponds that hold water used for productive purposes (fish is grown in adjacent but separate tanks; after harvest the remaining water is used on cropland); this is a much higher fraction than outside the selected groups. Furthermore, about 25% of the farms (vii) use water from nearby streams or canals; whether this is feasible on an individual farm depends on the local situation and closeness of such infrastructure. Also 25% of the farms make explicit use of (ix) run-on water from nearby fields or roads, water in particular for paddy rice; again feasibility depends on the local topography. And (x) rain, of course, provides the ‘green water’ for all cropped areas. 

As for domestic water, farmers drink overwhelmingly roof top water stored in jars where it retains a high quality. Its quantity, however, is not sufficient for washing, laundry and cleaning. In several cases, piped water has become available. Even though farms have to pay for this water it comes in easier and in larger volumes then water from wells. Productive uses of water include watering vegetables and spices, watering livestock (cows, poultry), keeping the fish tank adequately filled, irrigation of fruit trees and the rice crop, and special products e.g. commercial raising of ducks and frogs. Sources of water are wells, ponds and piped water for high value crops. Irrigation of paddy rice occurs if there is plenty of water in the pond or from nearby surface water.

A significant part of these food products is consumed on the farm or given away to friends and neighbours. This brings no income but avoids expenses for condiments and provides highly nutritious food. When food is sold, it usually brings only a small amount of cash but about 10% of the farms are specialized and obtain significant income from fish or from rice. Income generated has given the farmers the opportunity to pay off long standing debts and to take fewer new loans.

Our methods

In this social movement and responses to degradation and new conditions in NE Thailand, MUS played only a small role in water management by providing farmer leaders with ideas and experiences from other countries, giving scientific feedback on their suggestions for further development, and by providing a scientific liaison to government agencies. MUS documentation of the process (Van Koppen et al., 2008, MUS, 2008, Penning de Vries and Ruaysoongnern, 2008) allows other countries to benefit from Thailand’s unique experience and rapid progress.

Our overall method in the MUS-project was  ‘participatory action research’. That implies: documentation of what happens and why in multiple use water systems, interaction with stakeholders in (actual or potential) multiple use services, analysis of results, formulation of generic conclusions, and suggestions for upscaling. Combination of research and action in one project is still unusual. However, we think that a project that remains at a distance from on-the-ground multiple use systems will not find the generic conclusions needed for major upscaling (Van Koppen et al., 2008). 

To learn details about existing multiple water use systems and services, we investigated four groups of 20-40 farm households in four provinces: Buriram, Maharasakam, Nakhon Ratchasima and Yasothon.  Each group is a member of the large farmer’s network. Individual farm households adopted integrated farming already and as such they are not representative of the average Thai farmer. A survey of five farms near each group of those who did not yet adopt integrated farming served as a control. For each farm we inventorized water consumption for all activities, all sources of water employed, levels of production and income generated. We asked about off farm income and management of water and of activities on farms (man and women take more or less similar roles). Analysis of the results shows (i) that efficient use of water productive purposes in an area that is drought prone allows households to escape poverty and manage natural resources sustainably, and (ii) that showed the current public-private partnership of government agencies and farmer networks is effective in achieving improved water management and rural development.  

Conclusion and recommendation

Due to the positive results of productive uses of water on integrated farms in N.E. Thailand, multiple uses of water have now become the model for farm development at local, regional and national level through national development plan.

Further research

Financial analysis of homesteads practicing multiple uses of water have not yet been completed. Research about promising schemes to finance new systems could accelerate further uptake. The way in which global changes (climate, prices of food and energy, water shortage) will influence the shape of future integrated farms needs attention. Efficacy of the new water law needs to be determined in view of using principles of that law for water management in other countries, in particular with respect to proposed regional and local water resource committees. Understanding the dynamics of the farmer network during a phase of major expansion will be helpful in bringing multiple use systems and services to farm homesteads in other countries.
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