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Thank you, Chairman Holden, Congressman Lucas, and members of the Subcommittee for the opportunity to testify today. The issue of USDA research efforts and strategies are important to the future of domestic agriculture, the prosperity of rural America, and potentially the energy security of this nation.

This Subcommittee’s effort to understand the issues is to be commended. The product of your work – particularly the research and energy titles of the 2007 Farm Bill – will have a dramatic and lasting impact on this nation’s agriculture and energy industries. 
I am a senior vice president at The Samuel Roberts Noble Foundation and director of its Forage Improvement Division. Prior to this position, I was a professor at the University of Georgia in Athens for almost 30 years. This experience has given me a perspective on agriculture research in both this country and abroad, the benefit of developing a strategic research focus, the delivery of research outcomes to agricultural producers, as well as the potential efficiencies and benefits that can be achieved through public-private investments in research. 
As background, the Noble Foundation is a private, non-profit institution located in rural Oklahoma. It was founded in 1945 by Lloyd Noble, an Oklahoma oil man. In addition to the Noble Foundation, Mr. Noble is better known for the founding of two publicly-traded energy companies, Noble Corporation and Noble Energy, Inc.
Mr. Noble’s success resulted in a personal need to give back to the society he felt had afforded him opportunities for individual and financial success. Mr. Noble said on several occasions he was grateful to have had the privilege to live in a country where the spirit of entrepreneurship and freedom of enterprise were encouraged.

Growing up in Oklahoma, Mr. Noble witnessed both the value of agricultural production to the state and its people, as well as the catastrophic effects poor farming practices had on the land’s fertility and the consequential impact on the state’s economy. It was from these firsthand observations that he developed his value for the land and his understanding of the influence viable, productive land has on the well-being of people and the regional economy. He understood that land is essential to the success of Oklahoma as well as the nation, and it will continue to be needed long after oil and gas are gone.
Mr. Noble initially established the Noble Foundation to help educate regional agricultural producers in the use of best management and conservation practices. Today, we continue that important educational mission, but we have expanded our science and research capacity to allow us to make material contributions to plant science and agriculture on a regional, national and international scale.
The Noble Foundation employs more than 320 employees from 27 countries – more than 80 having Ph.D.s. Our 500,000 square-foot research campus includes world-class laboratories and a greenhouse complex that has more than an acre under glass. Further, we own and manage more than 15,000 acres in southern Oklahoma for use as a “living” laboratory and as a resource to demonstrate critical agricultural management practices to regional agricultural producers.  
Our scientific and agricultural operations extend from the laboratory to the field. 
Some of our scientists use molecular biology, genetics, and genomics to understand the basic mechanisms of plants. While others seek to move innovations and discoveries into crops – primarily forage and pasture crops like clovers, alfalfa and grasses – using both modern plant breeding and genetic technologies. Finally, our agricultural specialists are working on our own farms, but more importantly, the farms of more than 1,400 agricultural producers within a 100-mile radius around Noble, to help them achieve their goals, whether production, financial or quality-of-life. These services, which are offered at no cost to the benefiting agricultural producers, have yielded an estimated $15 million annually to the participating producers’ bottom line.
While the individual operations of the Noble Foundation are similar in purpose and function to the programs of the nation’s land grant universities, the Noble Foundation differs in that it can coordinate the movement of relevant discoveries from the laboratory, through proof of concept and performance evaluations and into the fields of the ultimate user. 
Despite this “corporate” development pipeline, Noble scientists traditionally publish more than 80 articles in peer-reviewed journals each year, including such journals as Nature, Science, and the Proceedings of the National Academy of Sciences. Further, Noble regularly commits its research findings to the public domain through submissions to public databases or through publication. 
Today’s Noble Foundation is a testament to Mr. Noble and his vision. Further, it is a credit to his descendents – who remain actively involved in directing the Noble Foundation’s programs and efforts and pursuing the organization’s original mission. 
Noble-USDA Interactions

Given the breadth of our operations and interests, we regularly participate in stakeholder discussions establishing USDA research priorities, serve on review teams to assess their national programs, successfully compete for USDA grants, and collaborate with USDA-ARS scientists. 

Through CSREES awards, we currently are conducting important pollen-flow research for the USDA’s risk management program, and are working to improve the conversion efficiency of switchgrass as a bioenergy feedstock through manipulation of natural lignin levels as well as developing breeding tools to assist in the development of future generations of switchgrass.

We collaborate with a number of USDA-ARS sites. One of our most productive collaborations is with the U.S. Dairy and Forage Research Center in Madison, Wis. Noble and USDA-ARS scientists are working together with Forage Genetics International to identify the critical needs of agricultural producers and develop the “perfect” alfalfa that can be tailored to benefit not only the nation’s beef industry but also the nation’s dairy industry. This is only a single example of how regional expertise and private-public collaborations can benefit national and international agriculture.

Noble Biofuels Research

As a consequence of our research in forage grasses and their improvement, the Noble Foundation was well-positioned to become a natural leader in the improvement of switchgrass as a dedicated energy crop. Our current program further benefits from plant varieties developed in the 1990s during my tenure at the University of Georgia for the Department of Energy’s herbaceous bioenergy feedstock program. 
Because our practice is to join strong commercial entities to move our research into the marketplace to benefit the broadest possible base, the Noble Foundation switchgrass improvement program is part of a long-term collaboration with Ceres, Inc. of Thousand Oaks, Calif. 


Through this collaboration, we are creating new, more productive switchgrass varieties using breeding and hybrids techniques. It is important to remember that switchgrass is in its infancy as a production crop. 

Although it took 70 years of crop improvement to reach the current corn yields, corn and other production crops have provided today’s scientists with new tools for use in switchgrass and other potential bioenergy crops. Further, we have seen that this important cellulosic biofuels crop is responsive to improvement. We believe that using available tools will allow us to make significant strides in variety improvement in a relatively short period of time.

We have moved our first generation switchgrass varieties into broad geographic evaluations that extend from the East Coast to the West Coast and from the Dakotas to south Texas. This year, we will have more than 25 evaluation sites assessing the performance of these varieties. These evaluations are important in variety development and understanding a given plant’s geographic range. Importantly, we have seen on average 20+% increase in tonnage of the new varieties over current commercial switchgrass varieties. 
While we are making these assessments, Ceres is moving to increase the seed of these varieties to enable a commercial release in 2009. This will be necessary to meet the need for “proven” dedicated energy crops in the near-term. 
Important to us, the Noble Foundation collaboration with Ceres goes much further than simply creating improved switchgrass varieties. It goes to creating those resources necessary to create a new industry – within the next decade – and help sustain such industry well into the future.
To put this timeframe in context, the President has called for 35 billion gallons of alternative fuels by 2017. As part of meeting this objective, it is reasonable to believe that we can derive 15 billion gallons from starch-based ethanol and 5 billion from a combination of sources including biodiesel, coal-to-liquids, gas-to-liquids, etc. This leaves another 15 billion that must come from cellulosic biofuels. At a conversion ratio of 100 gallons per ton of biomass (higher than today’s technology can deliver, but potentially achievable by 2017), this 15 billion gallons of cellulosic biofuels will require 150 million tons of biomass. 
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If we could harvest an average of two tons of agricultural residues per acre, it would require 75 million acres to meet this demand. This represents a large fraction of the total potential acreage from which agricultural residues could be collected in the United States. And while there are some areas of the country, such as the Corn Belt, where these resources are sufficiently concentrated to enable the creation of biorefineries based entirely on agricultural residues, these areas are relatively few and would not serve to greatly expand the geographic scope of biofuel production. 

In contrast, with a high-yielding dedicated energy crop (producing an average of 10 tons per acre), we will only require 15 million acres to provide the necessary biomass. Of course, this is not an “either/or” choice – residues v. dedicated energy crops – there will be a need for both. Rather, it is anticipated that in some cases energy crops will be used as sole feedstocks to cellulosic biorefineries and in other cases as complements to agricultural and forestry residues to enable biorefineries to collect a sufficient volume of feedstock within a reasonable radius.

Crop Management.  At Noble, we are also developing protocols and procedures, which will ultimately take the form of a grower’s handbook, to assist agricultural producers in establishing and sustaining this new crop. 
In the near future, domestic agriculture will soon see the emergence of “switchgrass” farmers. These farmers will be true pioneers. Unlike farmers in traditional crops, they will not have the benefit of the knowledge of their fathers or grandfathers or be able to rely on the generational knowledge of farming leaders in their communities. There is no production-scale acreage of switchgrass in the United States. This is truly a new endeavor. 

We are working on “emergence” protocols that will guide new producers through the appropriate pre- and post-emergence plant and soil treatments to maximize first-year emergence – a critical step in producing a successful crop.

We are working on management protocols to teach farmers the proper levels of nitrogen and other macro-nutrients needed to maximize crop performance but prevent “over-applications” that cost America’s farmers unnecessary expense. Again, we know that switchgrass does not behave like other crops – its efficient use of inputs like nitrogen, phosphate and other nutrients will be a new experience for existing farmers and ranchers. 
We are investigating and developing protocols to educate new producers in the use of “nurse crops” and “co-crops.” Nurse crops will be planted with dedicated energy crops to effectively care for, or nurse, young perennial energy crops during their first year of growth and provide some yield during this establishment period. Co-crops, or inter-crops, could be planted with dedicated energy crops to (a) benefit the energy crops, for example, alfalfa to contribute nitrogen to the soil and reduce the amount of applied nitrogen required; (b) provide another crop for the benefit of an existing agricultural operation, for example, tall fescue or alfalfa for livestock grazing; or (c) provide an additional crop(s) to supply a biorefinery multiple feedstocks to enable staggered harvest times and manage risks associated with crop disease and pests. 

Efforts to create basic knowledge and understanding of dedicated energy crops and their management – across all geographies and likely energy crop candidates – are critical. Developing mechanisms to disseminate this information will be imperative to grower adoption and, ultimately, the success of this industry.

Establish Economic Basis.  Noble agronomists and economists further are assessing the economics of producing dedicated energy crops. The cellulosic ethanol industry will begin by using crop residues, such as wheat straw and corn stover, as feedstocks. To be successful, however, the industry will require the dramatic growth of dedicated energy crop acreage by claiming existing crop and pasture lands.
We believe the single greatest variable in the “decision equation” for any agricultural producer when deciding whether to participate in this industry will be his or her economic returns.
Little is known about the economics of large-scale, production acreage devoted to dedicated energy crops. Knowledge of actual establishment and on-going costs are necessary to give agricultural producers the knowledge they need to evaluate market alternatives.  
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Energy Crop Integration into Cattle Operations. The Noble Foundation is investigating the integration of switchgrass into traditional forage and livestock operations. In a region extending from Kansas, Oklahoma, and Texas to the East Coast – an important region due to its productive soils, long growing seasons and abundant rainfall – landowners, who serve as America’s beef producers, should have the knowledge base necessary to allow them to also contribute to this bioenergy industry. 


With more than 2.8 million head of cattle in a 100-mile radius around the Noble Foundation, we recognize that for our area agricultural producers to financially benefit from this new industry, they need to understand how they can participate without displacing cattle operations altogether. 

First, if complete displacement of current operations is required, it is unlikely that such a transition could occur within a single generation (of the landowners) – even if economically justifiable. Second, it is a circumstance that is not likely desired, as it would probably have a negative impact on domestic beef production.

Research in this area will investigate using bioenergy crops, such as switchgrass, in early season grazing rotations to facilitate productive grazing transitions in the spring and/or in early season hay production to provide hay alternatives for fall and winter feedings. 
USDA Opportunities
The USDA has an opportunity to establish a research agenda capable of fostering a new cellulosic biofuels industry and participating in a true agricultural revolution. 


The proposed Agricultural Bioenergy and Biobased Products Research Initiative within the 2007 Farm Bill Proposals is generally encouraging -- $500 million targeting renewable fuels and biobased products. 

This being said, the defined objectives of this initiative are to improve biomass production and sustainability and to improve biomass conversion in biorefineries. While on the surface these objectives appear appropriate, it is important to note that these objectives have historically received millions of research dollars from the federal government. 

As evidence of the government’s success and the wisdom of past investments, we now see the private-sector entering and succeeding in these fields. Given the recent flurry of corporate activity and investment from private sources, it is reasonable to believe that the private-sector possesses an ability to begin to manage and grow these important areas of research, and as such, is well beyond basic science for their advancement. Caution is then required to prevent the impact of further government support undermining market forces that are already driving innovation. 
If such is the case, it is necessary to look at other key factors that may aid in setting the research priorities for these important titles in the 2007 Farm Bill. 

One of the primary factors to be considered must be time. Participants (and future participants) of this industry, whether found in the private- or public-sectors, have been charged with creating a productive industry – approximately 15+ billion gallons of cellulosic ethanol annually – in 10 years. Today, there are no commercial cellulosic ethanol biorefineries. 
There exists an opportunity to shape the research and energy titles of this Farm Bill to address the immediate challenges of the cellulosic biofuels industry. Examples of such areas include:

(A) Biomass harvest, handling, storage, and transport. This has been an area historically neglected by federal programs. Considering that each 100 million gallon per year biorefinery will require the delivery of more than 4,000 tons of biomass a day (likely requiring more than 150 semi-trucks daily), we will be faced with logistical challenges we have never encountered. In addition, agricultural producers are appropriately concerned about issues of harvest and biomass storage that have yet to be considered beyond academic, theoretical models.  
(B) Grower management plans for various geographies and bioenergy crops. Consistent with the Noble-Ceres research described above, there is a need to create educational resources, based on actual research outcomes, for near-term bioenergy crops across productive, contributing geographies.  

(C) Long-term understanding of soil nutrition to support high-yielding, perennial bioenergy crops. While we have a functional understanding of the nutritional demands of crops such as corn, soybean and cotton, the lack of similar information for high-yielding, perennial bioenergy crops creates questions in the minds of agricultural producers as to how the soil can maintain its productivity when significant tonnages are removed with relatively little inputs (e.g., nitrogen). Such questions are appropriate but can be readily answered from a multi-crop and broad geographical perspective.  
(D) Carbon and nutrient sequestration of perennial bioenergy crops.

(E)  Integration of dedicated bioenergy crops into existing farming and agricultural operations. Consistent with the Noble-Ceres research described above, it is anticipated that other opportunities to integrate dedicated energy crops into existing farming or agricultural operations will occur which will be unique to a geography or environment – similar to the beef cattle industry near the Noble Foundation. It is not believed that overnight dedicated energy crops will replace existing production, whether cropland or pasture land. Consequently, American’s agricultural producers must understand how these new crops can be integrated in an efficient and economically productive manner.

Whether through the 2007 Farm Bill or through other vehicles, this Subcommittee should be aware of other noteworthy policy priorities that have been proposed by Ceres, Inc. Ceres’ intention is aimed at providing the necessary opportunities and incentives to initiate this industry. Some of these are feedstock-specific policies – an area that has been somewhat overlooked by commercialization-related policies to date – and others are more general.

Feedstock pilot or demonstration programs:  As established above, few people have experience growing dedicated energy crops. As a result, it will be a challenge for agricultural producers to adopt these crops for the first commercial biorefineries that choose to use such feedstocks for part or all of their supply. For this reason, pilot or demonstration scale programs would help provide agricultural producers with the opportunity to become familiar with growing these crops. 

Such programs could take any variety of forms, but they should target and assist agricultural producers proximate to sites designated by companies as being future biorefinery sites. 

The impact of these programs also could be optimized by having enough feedstock grown in a sufficiently concentrated area to allow the study of harvest, handling, storage, and transport logistics for that area as these logistics will vary substantially by region and choice of dedicated energy crops. 
Transitional assistance:  For perennial crops such as switchgrass and miscanthus, producers will not achieve a full yield in their first year of cultivation. Depending on what region of the country the producer is located in, the first-year yield achieved may or may not be sufficient to warrant harvesting. Because it will require eighteen months or more to construct a biorefinery, this lag in achieving full yields is acceptable from the perspective of the biorefinery because full or near-full yields will be available when the biorefinery becomes fully operational. The issue is that of the producer’s, who will lose a year of production from the underlying acreage. 


In order to facilitate adoption of dedicated energy crops, it is necessary to contemplate a program that would provide transitional assistance to these growers in the form of compensating them for their opportunity cost for the year of lost revenue. This is a program that would likely exist during the infancy of the industry but would be less necessary as the industry matures, crop yields increase and the potential (long-term) economic benefits to the producers become better understood.
Crop insurance pilot program:  As the cellulosic biofuels industry develops, it becomes important that dedicated energy crops not be disadvantaged relative to other crops in terms of the government’s “safety net.” The goal must be to allow producers to make decisions about which crops to grow based on market forces, not based on which crops are or aren’t supported by government programs of whatever form. 
Toward this goal, it is necessary to begin to collect data that can be used to enable a program like crop insurance. The objective should be to collect sufficient data to enable the roll-out of a crop insurance program for dedicated energy crops in the 2012 Farm Bill.
Cellulosic Bioenergy Program:  The USDA has proposed a program for cellulosic ethanol similar to the Commodity Credit Corporation program that existed in the early days of the starch ethanol industry. As with the starch version, this program would help make biorefinery start-up and expansion more affordable and easier to finance by covering the cost of the feedstock in the first year of the biorefinery’s operation and incremental feedstock used to increase capacity in subsequent years. 
The USDA suggested that this program could be simplified to provide a per gallon payment rate, include a payment limit per eligible entity, and be terminated as cellulosic ethanol becomes commercially feasible.

Renewable reserves:  As was demonstrated by Shell’s restatement of reserves in 2004 and the resulting decline in their share price, the market capitalization of the oil majors is determined at least in part by their proved reserves. This provides an incentive for energy companies to continue to invest in exploration because their share price should increase with any new proven finds. 
As of today, there is no equivalent incentive for these companies to invest in development of renewable fuels, nor is there a good metric for them to be able to measure themselves against one another in terms of how aggressively they are pursuing biofuels. It has been proposed that the SEC be asked to convene the necessary experts and promulgate a definition of “renewable reserves,” which would exist alongside the definition of “proved reserves.” Long-term contracts with producers that give the biorefinery the right to purchase biomass feedstock from those producers would be regarded in a manner consistent with mineral rights or long-term leases that entitle energy companies to extract oil or gas from underlying property. 

Never in my career have I seen the potential that domestic agriculture holds at this time. It has the opportunity to revitalize rural America, improve our energy security and retain those monies otherwise sent outside the country to purchase foreign oil.


In conclusion, the Noble Foundation welcomes the opportunity to be a resource for this Subcommittee. Thank you for considering these issues. And, thank you for the invitation to discuss these matters. I will be glad to answer your questions.  
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