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    Foreword


    Embrapa Semi-Arid is honored to have been invited to the Second International Conference on Climate, Sustainability and Development in Semi-arid Regions (ICID+18), to participate and organize this book, presenting its main contributions in Research, Development and Innovation (RD&I) over the past 30 years for development of the Brazilian Semi-arid region. The aim of this book is to provide support to ICID+18, allowing participants to update their knowledge on relevant topics concerning semi-arid regions, especially regarding climate variability, the vulnerabilities and impacts posed by these changes and the public policies necessary to adapt production systems in semi-arid regions to these changes. Research projects developed by Embrapa Semi-Arid have generated a collection of technologies and knowledge about tropical agriculture in many different areas, focusing on topics such as agroecological zoning, climate change and desertification, water use efficiency, valuation of the biodiversity of the Caatinga Biome, characterization and rational management of natural resources and plant and animal genetic resources, in order to reduce soil and climate limitations by generating, adapting and enhancing agricultural production systems.


    Appropriating this knowledge and these technologies by society is how innovation is made viable. At the same time, this represents a challenge for institutions committed to promoting sustainable development of the Brazilian Semi-arid region and improving the living conditions of the people who live there.


    With this participation, Embrapa Semi-Arid hopes to contribute to the debate on factors affecting society’s relationship with nature and on public policies generating employment and income, to promote food security and valorization of the population’s culture.


    Natoniel Franklin de Melo

    Director-General of Embrapa Semi-Arid

  


  
    Preface


    In the 1980s I had several opportunities to visit the Agricultural and Livestock Research Center for the Semi-arid Tropic (CPATSA) [Centro de Pesquisa Agropecuária do Trópico Semiárido], an Embrapa institution focused on studying and proposing alternative technologies to make rainfed (non-irrigated) agriculture viable in the Semi-arid region of Northeastern Brazil. CPATSA, currently named Embrapa Semi-Arid, is located in the middle of the Semi-arid region, in Petrolina, in the center of the State of Pernambuco, on the banks of the São Francisco River. It is centrally located in relation to the Semi-arid region: among the dry regions of Bahia and Minas Gerais to the south, and the dry regions of Pernambuco, Paraíba, Rio Grande do Norte and Piauí to the north. It gave me great inspiration to be able to witness the of so many research initiatives to generate technologies that would be transferred to small farmers in the region. I have always been impressed by the hard work and commitment shown by the researchers at Embrapa Semi-Arid, who seek to coordinate their work with that of other Embrapa institutions located in Brazil’s Northeast region, as well as other research and rural extension institutions in the states of the Northeast.


    It is thus with a great privilege, during the Second International Conference on Climate, Sustainability and Development in Semi-arid Regions (ICID+18), held 18 years after the first, that I am able to witness the launch of this book, which seeks to provide an overview of the technologies being adapted to the Brazilian Semi-arid region, developed over the last 3 decades.


    There is great significance in the fact that this book is being launched at ICID+18. The Second Conference on Climate, Sustainability and Development in Semi-arid Regions is being held in the city of Fortaleza, Ceará (CE) – the capital of the Brazilian state with the highest percentage of territory included in the Brazilian Semi-arid region, over 90%. The first ICID, in which the former CPATSA had prominent participation, was held in 1992, and made important contributions to the issue of the planet’s dry regions, contributing to the Rio 92 agenda and to the establishment of the United Nations Convention to Combat Desertification.


    Now, in 2010, ICID+18 is addressing the issue of development and the challenges met by dry regions in the face of unfavorable climate change scenarios and increasing anthropic pressures on the use of the natural resources of soil, water, vegetation and fauna. This second ICID intends to contribute to Rio+20, to be held in Rio de Janeiro in 2012, as well as provide public policy recommendations for all stakeholders involved in sustainable development of dry regions, which include arid, semi-arid and dry subhumid areas, where the water deficit during most of the year limits the possibilities of rainfed (non-irrigated) agriculture and where periodic droughts pose great risk to activities related to agriculture and livestock.


    An important part of this challenge is related to availability of appropriate technologies for sustainable development of agriculture dependent on rainfall. This is where the important work developed by Embrapa Semi-Arid comes in. Other institutions are focused on the analysis of irrigated agriculture and agribusiness systems, which have potential in the Brazilian Northeast region but are restricted to a tiny portion of the territory. In about 95% of the Semi-arid region of Northeastern Brazil, agricultural activities will remain dependent on the rainfall regime.


    In this book, researchers from Embrapa Semi-Arid present the main results of their work. They discuss the Semi-arid region’s challenges and the advances in knowledge in the territory and the Caatinga [arid shrubland] biome. This is a biome that is exclusive to this region of the world, rich in biodiversity and adapted to the historical climate variability, with its periodic droughts. With the threat of climate change and the unsustainable use of resources, Caatinga’s resilience may be jeopardized. In fact, dry regions, including the Brazilian Semi-arid region, are the most vulnerable to climate change, as they already concentrate problems of poverty, environmental degradation and desertification.


    This book contributes to increase our understanding of this threatened biome and provides us with a diagnosis of the region’s major problems and potentials. Over time, irrational use of natural resources due to pressure from human activities has caused degradation of these resources and, in many areas, processes of desertification. Even today, despite advances in several areas, pressure from human activities still causes deforestation for agriculture and energy production, primarily firewood and coal to feed industries and for domestic use. Subsistence agriculture, which accounts for most of the agriculture practiced by small farmers, represented about 30% of the region’s gross domestic product three decades ago, and currently represents only about 7%. Nevertheless, it still employs about 30% of the workforce in the Brazilian Semi-arid region, with low productivity levels and a high degree of uncertainty. This data is an indicator of the region’s poverty problem. The Semi-arid region of the Brazilian Northeast concentrates most of the poverty of the region and of Brazil and thus represents a major challenge for sustainable development policies.


    This book describes the practical results of the collection of activities conducted by Embrapa Semi-Arid. Important contributions have been made to expanding our knowledge about the region, about potentials and limitations of its natural and genetic resources, about efficient technologies for water use, about degradation and desertification processes and about sustainable production systems for smallholder agriculture. I leave it to the reader to analyze those specific contributions, throughout the following pages.


    It is true that there has been progress in the development of research, technology and innovation for coexistence with the Brazilian Semi-arid region. A challenge remains, however, on how to adequately transfer this knowledge to farmers. Much has already been achieved through demonstration initiatives conducted by Embrapa itself and by the states. Besides the continuity of the research effort, the agenda of the technology transfer to end users also has great potential as an object of public policies for the coming years.


    The knowledge generated by Embrapa Semi-Arid and now made available, although it was developed with the goal of generating alternatives specific to this region of Brazil, also carries great potential for promoting exchanges with other countries that have similar characteristics of aridity and semi-aridity, in Africa, Asia and Latin America.


    Antonio Rocha Magalhães

    Director, ICID+18
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