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    Foreword

  


  
    THE CONTEXT OF THIS REPORT

  


  A revolution has been taking place in the life sciences, sparked by striking advances in our fundamental understanding of living systems. These advances have led to the development of powerful molecular techniques, which can help society to conquer human disease, improve food production, and better protect the environment. As with all new scientific developments, however, potential risks need to be carefully evaluated and dealt with appropriately. The National Academies are committed to bringing together experts to discuss and comment on the scientific issues surrounding the application of biotechnology to important modern-day problems.


  In 1987 the National Academy of Sciences issued a white paper on the “Introduction of Recombinant DNA-Engineered Organisms into the Environment,” which dealt with general principles concerning potential ecological risks in field testing. In his preface, my predecessor, Frank Press, stated that the paper “applies the relevant scientific principles” to key issues, but was not intended to “resolve questions pertaining to the establishment of specific regulations or guidelines governing release procedures.” In 1989, the National Research Council issued the report, “Field Testing Genetically Modified Organisms: Framework for Decisions,” which addressed the ecological risks of small-scale field testing of engineered organisms. Neither potential human health risks, nor issues raised
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  by large-scale commercial planting, were addressed in that study which considered scientific issues primarily, not regulatory policy. These two reports reflected the best judgment of two highly expert groups of scientists, and they were based on the scientific evidence available to them at the time. The full text of these and all other reports from the National Academies are available on the Worldwide Web at www.nap.edu.


  Utilizing information gained over the past decade, the National Research Council is releasing this important report on genetically modified pest-protected plants. Prepared by another expert committee, it provides timely advice to researchers, developers, and regulatory agencies involved in reviewing the science surrounding the regulation of genetically modified pest-protected crops. The report addresses only one aspect of the ongoing revolution in the life sciences and agriculture, and it is careful to point out where more research and scientific information is needed to answer remaining questions. The National Research Council intends for it to be only the first of several reports to be produced over the next couple of years. We have recently established a standing committee on Biotechnology, Food and Fiber Production, and the Environment. This committee will oversee a wide range of studies, workshops, and meetings. In this way, we look forward to being able to contribute on an ongoing basis to discussions of the important and timely issues surrounding agricultural biotechnology.


  
    PROTECTING PLANTS FROM PESTS

  


  Agriculture has been suffering from pest and disease infestation since its inception, causing enormous, unpredictable losses in food production. Genetic engineering of plants for resistance to pests and disease, creating transgenic pest-protected plants, is one of the many tools for increasing food security. It is embedded within the long-standing science of conventional breeding for plant improvement. The use of chemicals to control pests1 can be abated and perhaps someday eliminated by the appropriate use of transgenic methods, combined with conventional plant breeding and other techniques of sustainable agriculture.


  Many valuable technologies will form the basis for future plant protection. The appropriate balance among them will be pest- and situation-specific. Given time constraints, this report does not include an in-depth


  
    	
          1  

        	
          The forthcoming NRC report The Future Role of Pesticides in U.S. Agriculture, will deal with the use of chemicals as a trend in pest management.
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  analysis of this balance.2 It instead provides an overview of the use of transgenic techniques to enhance the pest resistance of crops, with a focus on the regulatory system that oversees the introduction of transgenic pest-protected plants. In this sense, it is but one contribution to the larger and complex system of pest management, as well as to the broader issues surrounding the often virulent debate about using modern biotechnology to improve agricultural production.


  
    THE PREPARATION OF THIS REPORT

  


  In the preparation of this report, much effort was placed on selecting highly qualified experts capable of addressing the scientific and regulatory issues surrounding the regulation of genetically modified pest-protected plants. Care was also given to achieving an appropriate balance of viewpoints. Suggestions for committee members came from many different sources, including extensive public comments. This report represents the consensus views of the 12 experts who were selected by the National Research Council to undertake the study.


  Care was also given to ensuring that the committee received input and information from all concerned and interested parties. A public workshop was held in which the public and many panelists from diverse perspectives were invited to express their ideas and concerns about transgenic pest-protected plants and the regulatory framework guiding their commercial use. The committee's analysis utilized input from the workshop, as well as from a variety of other scientific sources.


  Although funded entirely with internal funds from the National Academies, the public disclosure procedures of Section 15 of the Federal Advisory Committee Act were used to guide the committee process. Committee membership and public workshops were posted on the Web on our Current Projects system. As with all NRC studies, this report has been subject to an extensive independent peer review. Twelve scientific and regulatory experts, representing a broad range of viewpoints, reviewed the report and provided extensive comments, and they thereby helped the committee to strengthen the report.


  
    	
          2  

        	
          The 1996 NRC report, Ecologically Based Pest Management – New Solutions for a New Century provides an overview of the management of the myriad biological processes that suppress pest buildup and damage and of the increasing contributions of production ecto the future of agriculture. Available online at http://books.nap.edu/catalog/5135.html.
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    Preface

  


  Transgenic pest-protected crops were first commercially planted in the United States in 1995. Since then the acreage planted to transgenic crops has increased rapidly with some 70 million acres being grown in the United States, and 98.6 globally in 1999. Of this acreage, a large percentage (for example, 30 million acres in the US in 1999) is planted with transgenic pest-protected crop varieties containing the Bacillus thuringiensis (Bt) gene which confers protection from certain insect pests and with varieties that are herbicide-tolerant. In 1998, about 25% of the US cotton acreage and 21% of the corn acreage was planted with varieties containing Bt genes.


  This increase in acreage planted in transgenic crops has largely resulted because of benefits produced to farmers. Many farmers are growing transgenic crops because they either produce more effective control of serious pests than conventional chemical treatments, or they provide control at lower costs than conventional treatments, or both. The growing of some Bt crops has been accompanied by a reduction in the amounts of chemical pesticides previously used on these crops. This has produced a side benefit in terms of reducing exposure of humans and other non-target organisms to these toxic chemicals and lessening the contamination of air and water.


  Given the rapid increase in plantings of transgenic varieties, concerns have been raised about the ecological and human health risks that might be posed by these crops. Although these risks might not in principle differ in type from those associated with other conventionally-bred pest-resistant varieties or chemical pesticides, they nevertheless have become a focus of attention by several groups who are concerned by potential
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  risks that might be posed by transgenic breeding methods. This concern has been magnified in Europe and other parts of the world where consumer resistance has been increasing against food products produced from transgenic plants.


  Concerns about the risks posed by transgenic plants have led some to question the safety review they receive in the United States under the Coordinated Regulatory Framework. Some believe that human health and environmental risks are not properly assessed. Others believe the risks are minimal, that benefits outweigh risks, and the current regulatory scheme is too onerous. This debate has intensified in recent months given the international climate and impending regulatory decisions in the United States where new regulations for transgenic plants are being considered.


  Several professional societies, members of Congress, and other groups have expressed concern over the regulation of transgenic crops, citing the need for an impartial review of the present and proposed process. The National Research Council responded to this need by commissioning and funding the present study which was initiated in March 1999. The committee was charged with the following task: “The Committee will investigate risks and benefits of genetically modified pest-protected (GMPP) plants and the coordinated Regulatory Framework for Regulation of Biotechnology affecting the use of these plants. The study will (1) review the principles in the NAS Council's white paper, Introduction of Recombinant DNA-Engineered Organisms into the Environment (1987), for their continued scientific validity and assess their appropriateness for current decisions regarding GMPP plants; (2) review scientific data which addresses the risks and benefits of GMPP plants; (3) examine the existing and proposed regulations to qualitatively assess their consequences for research, development, and commercialization of GMPP plants; and (4) provide recommendations to address the identified risk/benefits, and, if warranted, for the existing and proposed regulation of GMPP plants.”


  The committee was given a very short time frame and a limited budget for accomplishing this task. Committee members were identified in early spring 1999 and the first meeting was convened in April. Two later meetings followed this, one of which included a workshop in which public participation was invited. The meetings and the workshop provided the basis for the present report.


  The report is composed of four chapters and an Executive Summary. Chapter 1 is an introductory chapter that discusses issues which led to the initiation of the present study, current EPA, USDA, and FDA policies, the task given to the committee by the NRC, and role of this report. Chapter 2 deals with the potential environmental and human health impacts of
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  pest-protected plants with risks and benefits being among the issues discussed. Chapter 3 provides several case studies related to the commercial production of transgenic genetically modified pest-protected crops, analyzes the 1994 and 1997 rules proposed by EPA for the regulation of plant-pesticides, and identifies several research needs. Chapter 4 provides an overview of the current regulation of plant products under the coordinated framework for the regulation of biotechnology by EPA, FDA, and USDA and provides recommendations that the committee believes will improve this process. The Executive Summary summarizes the key finding, conclusions, and recommendations of the report.


  Because the time-frame for the conduct of the present study was very short, there were several issues of public concern that were not included in our deliberations. For example, the committee did not consider issues involving herbicide-tolerant crops or labeling of food products produced from transgenic plants. The NRC's new Standing Committee on Biotechnology, Food and Fiber Production, and the Environment will be equipped to help to identify and examine many related issues in greater detail. Also, the committee gave more consideration to the potential risks posed by the commercialization of transgenic pest-protected plants than to benefits that they might produce to farmers and the environment.


  In recent months there have been many reports in the mass media concerning the negative aspects of agricultural biotechnology. Little has been said about the positive impacts that transgenic plants are having on agricultural production and environmental quality. In the future, society and regulatory authorities must find a way to balance the risks and benefits of the use of this technology in the production of food and feed crops and develop appropriate processes for their regulation. As a committee we trust that the present report will help increase our knowledge of transgenic plants and our ability to make wiser decisions concerning their regulation.


  Perry L. Adkisson


  Chairman
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