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Thank you for recognizing my work.  I am honored just to be invited to this joint meeting of the American Association of Plant Biologists and the Phycological Society of America.  I am honored especially because I would not have started this work if I had not believed in plant (and I include algae and seaweed) science, that is if I had not believed that your work is important.  I wanted to further plant science and believed that to do so meant modernizing the USDA’s management of agricultural research.  I am especially pleased to be here at a time when your organization is creating the Global Plant Council and planning to evolve it into an effective world wide scientific organization.  Science, of course, is and should be a world wide undertaking.  The greatest challenges to us humans are not limited by political borders.  They will be solved only if we all work together, and to the extent humanly possible, speak with one voice.


So thank you very much for having me here.

Now I will tell you about my work.  Mine is a United States story involving our federal government and our universities and farmers.  How much it will interest others of you I do not know, but I imagine some of the same issues of organization and decision making are wide spread.

In this era of full disclosure I’ll start with…I am not a plant scientist or an agricultural scientist.  I am not a political leader.  I am not an expert on farming or phycology.  Also, I should warn you -- I have an agenda.  There is something I will ask of my fellow citizens. 

I hope you will help and support the current leadership of the USDA, Secretary Tom Vilsak and Undersecretary Dr Rajiv Shah, as they work to modernize and improve the way our nation manages and funds agricultural research.  If you do, I believe you will be contributing both to a better world and to an increase in support for plant and agricultural science. 

I note that for the first time since my involvement we have federal leaders that understand and support agricultural science.  And, I would add, they are very capable.  I will argue that, considering its importance, agricultural research has long been underappreciated and underfunded.  And I remind you of our latest wake up call.  The stimulus package included an extra $10 billion for NIH, $3 billion for NSF and $0 for ag research.  I will later explain my theory as to why.  So be on your guard; a sales pitch will come.

My background is in medicine, biochemistry and administration of a private university.  

I have had experience with science and science policy, having served on various committees and councils of the National Institutes of Health (NIH).  I have also worked with the National Science Foundation (NSF) and co-chaired its committee to study the balance between basic and applied research.  

So why am I here today?  About 30 years ago I became enthralled with the potential of fundamental plant science.  It was then clear that in my field, medicine, advances in fundamental biology including genetics, cell biology, immunology and molecular biology were leading to spectacular benefits for human kind.  Polio vaccine is an example.  It seemed obvious that the same scientific advances could be applied to plants with equal or perhaps greater beneficial results.  Improving agriculture seemed to me to have much in common with improving the care of patients with infectious diseases or cancer.  I was convinced that if one can understand biologic processes of a living system, one can then make modifications that, if done wisely, can benefit humanity.  We then decided to recruit plant scientists to Washington University’s Department of Biology.  

After my retirement in 1995, I helped start a plant science center to do fundamental research, not just for its own sake, but with an eye for practical benefits that we believed would come from better understanding.  Our Center, while independent, was founded by a group of other institutions: the Missouri Botanical Garden, Monsanto, the Universities of Illinois and Missouri and Washington University.  The idea was that each institution would strengthen its own plant science and that the regional whole 
would be greater than the sum of the parts.

Then, belatedly, I looked at the federal support of research in plants and more broadly in agriculture, learning some worrisome things, to be described later.
I spoke with our Missouri Senator, Kit Bond.  With his encouragement, along with that of Senators Richard Lugar, Tom Harkin and others, the Agricultural committees of Congress asked for a study of whether something like a national institute or institutes 
devoted to  agricultural science might be helpful.  I ended up as chair of this committee. [slide 1] Fortunately the others knew more about agriculture than I.  Here are some dismal findings from our 2004 report.  [slide 2]  The USDA budget for research was 7.4% or 1/13th 
that of the NIH -- $2 billion vs. $27 billion.  
The NSF was about $5 billion.  I love biomedical research and would like to see it grow, but the balance is radically wrong.  I can argue that if one wants to do good for the American people and for the world, agriculture is just as important as medicine and probably more so.  The imbalance has not always been so great.  [Slide 3]  In 1984 the USDA expenditures for research were not 7.4 but 21 percent of the NIH.  If that ratio held today the research budget 
of the USDA would be $5-6 billion, well over twice what it is now.

Only a small fraction (under 10%) of the $2 billion USDA research expenditures were for competitive, peer-reviewed projects, a mechanism that had been so successful for the NIH and the NSF.  The NIH was spending about $150 on peer reviewed grants for every dollar spent by the USDA.  Moreover the competitive grants of the USDA 
were smaller than those of the NIH or NSF [slide 4] and generally awarded for shorter durations [slide 5].  For those reasons they were less attractive to scientists.  In addition, the overhead on grants was artificially low so that deans and university presidents preferred their faculties to do research funded by the NIH or NSF.  This is no way for agriculture to tap into all the skills of American scientists; rather it avoids doing so.

Using the NIH and the NSF as models, our committee recommended [slide 6] a National Institute for Food and Agriculture (NIFA) within the USDA that would do no science but rather make grants for fundamental research 
in agriculture.  The Institute would issue RFPs open to all in order to tap into all the scientific talent of the nation.  Scientists or groups of scientists could apply.  All proposals would receive a rigorous scientific review before being considered for funding.  We recommended a council made up of both scientists and stakeholders to advise the director.  The members would meet face to face to work out policies and priorities that would best serve the nation.  Such councils have worked well for the NIH.  NIFA should be headed by an accomplished scientist appointed by the president.  We made no recommendations 
about where to put resources, but rather tried to set up a way of making wise decisions assuming that opportunities and priorities would change from time to time.  We recommended that NIFA be funded with new money since agricultural research had for long been under-funded.  We concentrated on fundamental research because it can be done anywhere and because we thought it would be the least affected by politics.  A NIFA was enacted into law by the last Congress, but our design was considerably changed; so I will not further describe it.  [End of slide]
Now I’d like to share the Danforth theory of why the USDA’s decision making and funding of research differs so much from that of the NIH and the NSF. I’ll start with some history.  Federal support for agricultural education and research began over 140 years ago with the Morrill Land Grant Act during the presidency of Abraham Lincoln.  
At the time most legislators had farming experience 
and could understand the technologies such as the McCormick Reaper, contour plowing, grafting, irrigation, etc.  
Moreover, agriculture was and remains place-bound.  The needs of Maine are different from those of Florida, and Iowa different from California.  Not surprisingly, federal funding for agricultural research came to be decided in the appropriations sub-committees of Congress.  Politicians got on those committees to “bring home the bacon” or the “pork.”  That system worked for a while.  Agricultural research and education paid off with great benefits both to the American people and to the wider world.  One stunning example was The Green Revolution, although private funds from the Rockefeller Foundation played a major role in that great advance.  But times change.  Today the average legislator cannot understand fundamental science or make informed judgments 
about genetics or molecular biology.  Yet the most important decisions are still made in the appropriations sub-committees without organized scientific input.  Even the undersecretary in charge of research has had little flexibility to fund new scientific opportunities.  There have been consequences to this political funding.  The USDA has adapted.  I realized how much when I heard a spokesperson speaking to a committee of the NAS.  He talked only about what Congress wanted and said nothing about scientific priorities.  Agricultural deans have also adapted.  Going directly to Congress for special grants has been the safest and most effective way of getting major resources.  Thus, each university is set against others, just as crop supports are set against ag research.
The agricultural community has not learned from the experiences of the medical community.  That community has learned to avoid public fights over how the budget of the NIH is spent.  Rather the whole community campaigns for more total resources for the NIH.  The whole community means the cancer society, the heart association, those working on AIDS, the public and the private universities and research centers, the pharmaceutical industry, and physicians organizations.  To a remarkable extent, they speak with one voice, a voice that has been very effective.  We who support agriculture must do the same if we want to be effective with Congress.  We must work together for a rising tide that will lift all of our boats.

Our committee is not the first to point out shortcomings in the management of agriculture 
research or to recommend that the USDA change and put more emphasis on competitive peer reviewed grants.  Committees of the National Academy of Science (NAS) have been making such recommendations since 1972, with only slight effect on federal policy.  The failure to adopt the most modern ways of stimulating discovery and innovation has undermined confidence in agricultural science.  My explorations have taken me to federal offices of the Office of Science and Technology Policy (OSTP) and the Office of Management and Budget (OMB).  Their people have read the reports coming from the NAS and our report.  Neither agency recommends generous funding for agricultural research because they do not trust Congress and the USDA to use such funds well.  They are worried that the traditional political processes are not the way to get good science.  Many in Congress feel the same way.  If one wants to understand the lagging budgets for ag research, one needs to understand 
the effects of this loss of confidence.  People from OMB led the fight against including the research of the USDA in the stimulus package. 
The argument was -- the money would be wasted.  The priorities would be political not scientific.  Think of that.

Given this culture, this way of doing business, the question is how did our report result in any Congressional action at all.  I believe the reason is that our case is so strong.  Plants really are important.  You all know that, it is a case that can be made to most in Congress that do not have a vested interest and to most citizens.  
Let me digress for a few moments and give you arguments that I believe are both true and convincing.  See if you agree with my way of putting the case.  Plants are the basis of all life on the surface of the earth; they are important to human health; they are key to feeding the world and preserving the environment; they are vital to a successful economy 
and important to the world’s balance of trade; they are our hope for more bio-based products including biofuels.  Let me carry the arguments further.  

A lot is at stake in agricultural science.  The risks and the rewards are very great.  I will emphasize three challenges.  The first is that we would like the U.S. to continue to innovate in agriculture.  We need increased productivity with fewer inputs, lower costs and new value-added products.  Science alone is not enough, but science is a necessary component of innovation and, hence, of success.  And we cannot take first rate science for granted.  To be successful we need first rate leadership.  We need better education for the next generations.  We need greater investments.  Our nation starts with many assets built up over many decades.  We use and preserve them.  Science is good in itself, but there are very important practical benefits as well.

There are two important challenges for all humankind.  The first is ancient, better nutrition, or in many parts of the world, to hold at bay hunger and starvation, scourges that have plagued humankind since we first appeared on earth.  Even tonight 900 million people will go to bed hungry.  And on this single day perhaps 16,000 children will die of causes related to hunger and malnutrition.  That is one child every five seconds.  Our science can help lead the world to a better future.

The second challenge is relatively new, preserving and enhancing the environment so that our great grandchildren will inherit a livable earth.  This challenge is new even though throughout our time on earth we humans have been changing the environment that sustains us, often for the worse.  In the past environmental degradation, even when disastrous, has been local; other parts of the globe have gone on as before.  No longer.  Now we humans are bound together on one spaceship earth.  There are so many of us and we have so much power that together we are for the first time threatening the environment of the whole planet all at once.  

These two challenges, feeding the world and saving the environment, belong together; they are really part of a single challenge.  That is to produce enough food and other products including, notably, renewable bio-fuels in a way that is indefinitely sustainable.  

In other words – we must supply the world with food, energy and other products without ruining the environment.

We have an inspiring example.  The Green Revolution of the 1960s and 70s, using the science of that day, advanced both causes.  Norman Borlaug and his colleagues trebled the crop yields per acre, ending the recurrent famines that plagued for centuries Asia, Latin America and the Middle East.  It is estimated that the Green Revolution saved from 
starvation 1 to 1.5 billion people in the last fifty years.  At the same time it preserved the environment.  If it were not for the Green Revolution’s increase in productivity, there would be little room left on earth for anything but growing food.  Humans would have encroached on and speedily destroyed tropical and temperate forests, wetlands, parks and even golf courses.  The amazing success of the Green Revolution led many to assume that we in the most wealthy countries would always be able to go to the grocery store and find food that is nutritious, delicious, safe and very cheap.  

But we humans never fix problems once and for all.  Especially today, when modern history is like a film running at fast-forward, that we can’t slow down; and there is no button marked “pause” or “rewind.”  Opportunities open and close again almost before we know they are there.  The Green Revolution is only a couple of generations old, but history has moved on.  Already food prices are rising; last year 30 nations experienced hunger riots.  Lots has happened in the brief 40 years since the height of the Green Revolution.  World population has more than doubled.  People in rapidly developing nations are asking for more and better food for their people 
and for their livestock.  
Urbanization continues to eat into farm lands.  We are producing renewable bio-fuels from the same land that grows food.  And the Green Revolution uses too much fresh water and fertilizers.  The world cannot go on like this without facing a potential calamity.  We need what M.S. Swaminathan has called an “Evergreen Revolution,” an agricultural revolution that will provide our food, fuel, raw materials and fiber in a manner that will allow the land to go on producing, generation after generation.  A tough order, but a noble goal.  
Fortunately, we have an ally – we have you scientists. We have modern science and technology that can be viewed as organized human intelligence and ingenuity on an unprecedented scale.  Science and technology are also moving ever more rapidly.  Today our scientific, technological and educational tools for setting things right are, to the tools of our ancestors, what a spaceship to the moon is to our own two feet.  We can go farther and we can go faster than ever before.  That is the story that I have been telling, a story that most can understand and believe.

So what am I trying to sell?  What is the ask?  I ask that we in the United States all work together to change the interlocked culture that has worked in the past, but is now sadly out of date.  We all need to work together to bring the quality of USDA’s decision making about scientific research at least to the level of the NIH and NSF.  Scientists should make scientific decisions.  Scientists should be involved in making policy.  All efforts should be bent towards putting the common interests ahead of our local political interests.  We must behave so that others will come to believe that dollars invested in our work will be well spent.  We must work for a larger pie rather than 
trying to hog the largest piece for ourselves.

To do all of that is a tough order because it means changing a well-established, culture that involves the Congress, the Department of Agriculture, and many of our institutions of higher education.  It involves enlisting the aid of the great agricultural companies.  
It means working with the commodity groups, the hunger groups and all who stand to benefit from agricultural research.  It requires putting aside parochial interests, whether for corn or soybeans, or cotton, or poultry or beef, or for your institution and, I would add in this group, your nation, and rather putting first agricultural research that will benefit the world.  I hope that you will advocate for this vision with your colleagues and especially to your deans and presidents, who represent you to political leaders.  Remind them that the treatment of agriculture in the stimulus package is a wake up call that no one should ignore.  Now is the time to make an all-out effort for we have a federal administration that understands and values science; we have leaders at the USDA who intend to manage research as it should be managed and who are the ones to convince OSTP and OMB that agricultural science, including plant science, is well managed and deserves support fitting to its importance.  If our very small group could make progress 
against the opposition of leaders of the USDA and the full support of only three of our nation’s great university systems, just think what this organization could accomplish working side by side with the current administration providing encouragement, advice and support.  You could start with a resolution of welcome to Rajiv Shah and support for modernizing research policies of the USDA.  A number of commodity groups have with our urging already done so.  This group should be in the forefront of helping an administration that can use your help.  You can assure yourselves that you are getting the best political advice from those who understand politics within the beltway.  Doing so will make you maximally effective.  We should not miss this opportunity.  If we fail, it might not come again.  
Remember, I am not proposing something easy, but rather something difficult.  There are those with faint heart worried about losing what little they have.  There are those with vested interests in the usual ways of doing things, beaurocrats, politicians who are hoping for more votes and others.  But in the long run, if we all keep at it, we will win.  We will win because, when the cause is explained, almost everyone knows it is right, even those who oppose it.

So that is my sales pitch.  I hope I have convinced you that the cause is important, that it is in our best interest and that we should all get behind it.
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