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Opening 

By way of background I do produce seed, but I do not breed varieties.  I do breed angus beef for desirable traits, such as resistance to parasites.

Decline of Public Plant Breeding

I know very few young plant breeders.  The mid-career breeders I know sometimes wonder who is going to continue their lines of research.  The retired emeritus breeders are still coming to into the labs--feeling their work is still needed.

In the first half of the 1990’s, public plant breeding programs lost capacity equaling 12.5 scientist years.  In the same time period, private plant breeding programs gained 160 scientist years.  Public breeders have confided in me that they or their most promising students could double or triple their salaries by joining the private sector. 

Genetic engineering and the advent of intellectual property rights laws, allowing the patent of genetic material and methods, have created substantial new profit opportunities for private breeders.

Whereas under currently shrinking budgets, public breeding programs and their ability to train the next generation of public breeders could quickly wither into obscurity.

Finally, organic farmers are not permitted to use seeds derived from genetic modification methods, which is fast becoming the dominant mode of breeding for many varieties in the private sector.

to put in perspective what I have to say I would like to give my definition of Organic Farming

In the ideal, an organic farmer attempts to do three things:

First, create a self-sufficient and biologically diverse production system with elements that complement each other and also cooperate with the natural systems already present on the farm,

Second, reduce off-farm inputs to a minimum,

Third, enhance a decentralized bio-regional infrastructure that can support such things as: family farms, rural communities, and regional markets; and encourages regionally adapted biodiversity to help ensure food security.

These ideals are often referred to as an “ecological systems approach.” Because these ideals tend to produce complex systems, organic farming requires more management discretion,  more information, and more choices than conventional farming.  As an organic farmer I start with just four basic elements: sun, air, water, and soil.  The next single most important factor for me is the genetics of my seed and livestock

Public Seed Breeding is Important to Organic Farming
At research confenrces, I have found that  organic farmers always rank very highly the need for access to public varieties regionally adapted to organic systems.

The more seed choices there are, the more flexibility there is to manage a farming system adapted to the specific site.  The more comparative and unbiased information I have about those choices--from side by side trials-- the more effective my choices can be.

There are Difference between Private and Public Breeding Programs

Conventional agriculture does not have to adapt as much to site specific conditions because chemicals are substituted for soil fertility, insect and disease resistance, and control of weeds.  The goal of private plant breeding programs is to increase profits by selling more seed and chemicals every year.  In order to maximize profits, the private sector focuses its effort on four major commodities and as few varieties as possible.

The marketplace tends to limit the genetic choices available to the organic farmer.  Only public breeding programs can assume the long term and higher risk efforts to develop a number of variety choices in major and minor crops that will be regionally adapted to either ecological organic or chemical intensive systems. 

Public breeding programs are able to address multiple policy goals for which there is little market incentive.  These so called “public goods” usually require riskier and more sustained efforts without expectation of profits.  Examples of these public goods are:

· increasing biodiversity for food security;

· protecting and remediating air, water, and soil quality;

· maintaining safe habitats for wildlife;

· developing new crops for such areas as bio-energy, and improving human nutrition and health;

· improving “minor” crops for niche markets which contribute to sustaining family farms and the viability of rural communities.

Corn Seed is an Example of Specifically How Organic the Farmer’s Needs are Different from the Conventional Farmer’s

Desirable traits for organic corn seed would include:  disease and insect resistance, weed suppression, drought tolerance, good yield and nutritional quality, and ease of harvest.  For the sake of brevity and contrast, I will talk only about the trait of weed suppression.

In a conventional farming system, the only desired breeding trait for weed suppression is tolerance to various chemical herbicides.  Obviously, these traits are of no value to the organic farmer.  The organic farmer looks for a variety of characteristics in order to control weeds, most of which would also benefit the conventional farmer.

Specifically, organic corn seed needs to have natural resistance to certain fungal diseases that can be present at planting time.  The seed needs to germinate quickly and emerge quickly through the soil crust.  These traits are desirable to establish an early good stand to compete with weeds and would, of course, benefit all farmers.

Next, however, the organic farmer wants a plant shape that leafs out, quickly offering maximum shade to the soil and closing canopy to smother weeds.  The conventional farmer, on the other hand, wants leaves that continue to point skyward, referred to as “pineapple leafing,” so the upper leaves minimize shade on the lower leaves, resulting in greater potential photosynthesis, and, theoretically, greater yield.  Currently, organic farmers have a very difficult time finding hybrid varieties adapted to their needs with the proper shape.

In addition,  an organic farmer wants a corn variety that can thrive and yield acceptably in a wide range of plant densities (20-32,000 plants/ac).  This ability to tolerate a very dense planting enables the corn to more quickly shade the weeds at their most critical early growth stage.  If adverse conditions result in a thin stand, the ability of the corn to leaf out,  and also “compensate” by producing larger ears, still inhibits weed growth without  substantially sacrificing yield.

However, this ability to compensate usually comes at the cost of uniformity of plant shape, ear height, ear and kernel size, and, some would contend, less potential yield.  An organic farmer would dispute the potential yield argument because it tends to rely on single year data obtained under optimal growing conditions and heavy use of chemicals.  What an organic farmer wants to see is actual plant data on the whole range of plant characteristics, including yield, from impartial university side by side trials conducted over multiple years and at several locations in the region.

I would like to highlight some Policy Impications

Most of the following are explained in more detail in the August 2001 Report from USDA’s Advisory Committee on Agricultural Biotechnology, entitled “The Future of Public Plant Breeding Programs.”  This report should be seen as the most recent and most comprehensive resource for policy development on public plant breeding programs.  However, new studies on public plant breeding capacity and major policy conferences are currently in the works.

1. Capacity

Central Recommendation: USDA should at least double the. capacityfor  public plant breeding over the next five years.

2. Education

New hires in public plant breeding programs have been trained in modern molecular biology and genomics but often lack knowledge in applied genetics and classical plant breeding.

Recommendation: USDA should encourage Land Grant Universities to increase progressive training and research programs on the tools and concepts of classical plant breeding. 

3.  Germplasm Preservation and Development

Recommendation: USDA should increase support for the NPGS and encourage more efforts to serve the public interest goals and minor crops.

Recommendation: USDA should increase efforts to ensure public plant breeders have access to newly discovered genes and improved germplasm, including proprietary material.  In addition, USDA should promote increased testing and evaluation of both public and private varieties in regional testing programs for  insect and disease resistance, quality, and other traits. 

Recommendation: USDA should develop priorities with the states for breeding new crops that address public policy goals such as support for small farms and rural communities, bio-based energy, enhanced nutrition, and improved soil, air, and water quality.
Recommendation: USDA should establish an incentive program for farmers to participate in the testing and selection of plant varieties in US germplasm collections.  USDA should also establish long term funding for developing public varieties.

In conclusion, any genetic advances made by the public sector will also benefit all American farmers as well as private sector variety development.  From the organic farmer’s perspective, greatly increasing public breeding capacity is a “win/win” situation.   
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