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      Foreword


      Plant diseases are a leading cause of agricultural crop losses. Several epidemics of plant pathogens have marked the history of humanity, resulting in starvation, deaths and migration, in addition to direct losses. When available, control methods represent an increase of production costs and can result in serious environmental impacts. To avoid such losses, it is necessary to develop efficient and viable solutions before the emergence of problems in the field.


      Climate change is a serious threat to agricultural production, as it may alter the incidence of plant diseases and result in negative impacts on commercial and family agriculture. With climate change, less important diseases may become significant. Thus, the book Climate Change: Impacts on plant diseases in Brazil is timely and strategic for the sustainability of Brazilian agriculture.


      The interdisciplinary team that developed the book is composed of professionals in the areas of plant pathology and geographic information systems (GIS). The team developed a methodology to address the topic, trying to minimize the uncertainties inherent to the subject. Maps were generated with data of future climate scenarios in Brazil from the third report of the Intergovernmental Panel on Climate Change (IPCC), and distributed to renowned plant pathologists from various public and private institutions, in order to discuss changes of the incidence of phytosanitary problems among the country’s important crops. The first chapters describe the methodology adopted and the profile of the future climate in Brazil. This approach and the maps presented are useful for other areas influenced by the climate and other sectors, in addition to research, because they can be used to analyze the impacts of climate change. The body of the book is divided into crops, with chapters on diseases of vegetables (potatoes, tomatoes, peppers and melons), grains (rice, winter cereals, corn and soybeans) and others of fundamental importance for the country (banana, sugarcane, coffee, citrus, rubber and eucalyptus). Impacts on the incidence of phytonematodes and the chemical and biological control of plant diseases are also discussed, issues that require more information in national and international literature.


      The book represents an advance in the work on the impacts of climate change on agriculture, and will certainly direct research on the subject in the country.


      Claudio Aparecido Spadotto


      General Chief of Embrapa Environment

    

  


  
    
      Preface


      Large tracts of Cerrado (Brazilian savannah), wetlands and rainforest vegetation cover much of Brazil. Over half of its 8.5 million km2 land area is forested and around 30% is agricultural land. Brazil is a major producer and exporter of agricultural commodities including sugar, citrus, cereals and grains as well as other significant agricultural and forestry products. The dependency of agricultural and natural ecosystems on climate is evident from all too common occurrences of famine and food shortages, often instigated by severe events such as droughts and floods. Assessing the vulnerability of major agricultural crops to a changing climate is a necessary first step towards developing mitigation and adaptation strategies. This book defining potential impacts of climate change on diseases of economically important crops in Brazil is a timely and worthwhile publication.


      Plant diseases cause significant loss in yield and quality of primary production in natural and managed systems all around the globe. Their economic impact stems from losses in production and quality, the cost of applying disease management practices, and the economic penalty suffered from growing less profitable alternative crops. Many agricultural systems are resilient and impacts of climate change may be lessened through management interventions. Impacts on native ecosystems, on the other hand, may lead to irreversible loss of biodiversity and ecosystem function but these impacts are hard to measure. For instance, a shift in the mean temperature or rainfall may only have a marginal impact in the short term, but the effects will magnify at extremes. These effects due to changes in the physical climate will interact with changes in plant and community structure and function brought about by rising CO2 levels.


      Recently, examples linking long term pathogen abundance or disease severity to climate or atmospheric pollutants have emerged. For instance, wheat stripe rust in China has clear association with the Southern Oscillation Index and severe rust epidemics co-oscillate with the Western Atlantic teleconnection pattern. A poleward shift in the geographical range of some pests and pathogens has occurred during the last century. Other studies have demonstrated that impacts will be different for different host-pathogen systems and generalization is not feasible or warranted. Consequently, climate change may reduce, increase or have no effect on some diseases, but our ability to predict impacts is compromised by a paucity of knowledge on individual host-pathogen systems. Therefore targeted and comprehensive regional/national impact assessments, such as the ones collated in this book, are vital to formulating adaptation and mitigation strategies.


      This book is the result of a team of experts carefully considering potential impact of climate change on plant diseases of economic significance to Brazil. In addition to assessing the impacts on diseases of national significance, this book has laid the groundwork by summarizing potential climate change scenarios for Brazil and discussed the methodological issues associated with impact assessment. So far, national and regional impact assessments for pests and diseases are only available for a limited number of countries including the United Kingdom, New Zealand, Australia, Finland and parts of Canada. This book serves as a timely benchmark for plant diseases affecting Brazilian agriculture and should help develop policies and strategies to adapt plant disease management to a changing climate. It is refreshing to see chapters on potential impact on nematodes and biological control agents. I congratulate the editors and all authors for this timely and comprehensive treatise on this important topic that is often ignored by the international plant pathology community. If this book only helps to raise awareness among the global plant pathology and plant protection communities, it would serve a very useful purpose.


      


      Sukumar Chakraborty


      CSIRO Plant Industry


      Queensland Bioscience Precinct


      306 Carmody Road, QLD 4067


      Australia
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