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INVOCATION

Wayne Belles
Sandoz Agro
Moscow, Idaho

Dear Heavenly Father, Almighty God, Maker of heaven and earth, help us this day, during this meeting
and throughout the coming year to seek your guidance in our endeavors.

May we rejoice in your creation, your workings, the beauty of nature that surrounds us. Help us to be
good stewards of the land you have entrusted us with,

Father may we also be good stewards of our time. In this age of technology, voice mail, E-mail and
automatic tellers may we not be too busy, God, for the individual touch, the personal touch. We pray for
harmony, for cooperation within our society. May we remember that we are all not the same; we are
unique individuals, made so intentionally by You; different but with unique capabilities. Help us to respect
those differences.

Again O God we pray, as a society, for your guidance in the days ahead to be good stewards of our
time and resources that you have entrusted us with, may we be good caretakers worthy of our hire. We
are reminded Lord, in Your word you have promised that if we trust in You with all our heart and lean
not on our own understanding and in all our ways acknowledge You, You will direct our paths.

Be with us Lord.

In the name of Jesus Christ we pray. Amen,

Each year the Western Society of Weed Science begins the General Session with an Invocation by one of
the members.



GENERAL SESSION

PRESIDENTIAL ADDRESS

Tom Whitson
University of Wyoming
Laramie, Wyoming

As the Western Society of Weed Science completes its 48™ year, we have many accomplishments to be proud
of and many challenges to face as we rapidly approach the 21* century.

Weed Science professionals have truly helped American Agriculture to become one of the most efficient of
all American enterprises. We can be proud of the fact that 2% rather than 40 or 50% of the American
population are required to produce food. This fact alone has released our American work force to do other
important work. With the development of the herbicide industry in the 1940’s and 1950°s much of the hard
labor required for weed control is no longer necessary. Our unofficial slogan "The hoe must go" has become a
reality. One major concern that we all have is that we are becoming so dependent on herbicides for weed
management that we have failed to develop additional strategies even though currently many of you are working
on combined management strategies. As systems become an ever important part of weed management, we must
use a planned approach to develop an effective system.

First, we must educate producers further in areas of preventative weed management. It is a sad day when we
have to establish a complex process for a producer to follow to control jointed goatgrass or dodder that were
planted through their own drill. Second, we must become skilled at predicting weed spectrums from seed banks
or from past weed infestations which will allow us to select proper herbicides or use rotations as a part of a
system. Third, long-term crop rotation planning will be critical to enable producers to properly prevent weed
resistance or weed species shifts from occurring. Fourth, as weeds invade our grazing lands and eliminate
wildlife habitats within our National Parks and public lands, we must be very aware that a single approach such
as one spray application or one biological insect release will not eliminate a weed problem. We should think
about a system for weed management as an important part of a perennial ecosystem. For example, the use of a
herbicide or a multiple insect release coupled with goat or sheep grazing then the establishment of perennial
grasses to replace invading weed species would be an example of a management system. This then should be
followed with grazing livestock at the time grasses develop seed to allow perennial grasses to effectively
compete in the early spring with weeds.

As professionals, we also need to be better equipped mentally to enter the 21* century. [ will never forget a
day in my early career in extension when I met Guy Shuck, a Kansas wheat farmer. [ stopped him one day
while he was plowing his field to ask him for a research/demonstration area in his field. After he understood
what I wanted he said "I am 83 years old but you never get to old to learn, put the demonstration wherever you
want, along the road". We should all be so eager to continue our lifelong learning as Mr. Shuck. As a group of
weed management professionals, we have become very specialized. Some weed scientists study seed biology and
germination, while, others study weed ecology and population dynamics. Applied research is divided into areas
such as individual crops, or weed control in rangeland and wildlife habitat. Areas such as aquatic or non-
cropland weed management also require special skills. In many cases information allowing us to develop a
systems approach to weed management is yet to be discovered in many areas. In the near future our membership
will be ask to become further involved with weed management on federal and state lands. The public awareness
of invading non-indigenous species on public lands is becoming a major national concern. Are we ready for
such a challenge? We will likely have increased job opportunities and be greatly challenged as wildlife and
environmental groups ask us for help to control the biological wildfire that has been discovered on federal lands.
Much of the knowledge we have in cropland weed control will have to be expanded when rangeland and
perennial ecosystem management opportunities arise.



The Western Society of Weed Science is a wonderful organization and can provide a key to our future
success. In addition to providing an opportunity for us to exchange information with each other it can also
provide an opportunity for us to publish books, like our "Weeds of the West", CD ROM programs and bulletins
for the people we serve. Our prospective can be broadened with programs like in our student enhancement
program started by Paul Ogg. The future will allow us many opportunities to conduct training programs for
governmental employees as well as enlarging our own student educational programs. A good example is the
Weed Management Short-Course headed by Barbara Mullin in Montana. Members of our society continue to
contribute greatly to make our society healthy. 1 really appreciate all of the extra efforts many of our members
have given this past year and would like to recognize them as a group.

Gus Foster - Our Program Chair and President-Elect.

Don Morishita - Our Secretary.
Wanda Graves - Our Business Manager.
Rick Boydston - WSWS Chair of the Research Section.
Stott Howard - WSWS Chair, Education and Regulatory Section.
Doug Ryerson - Host of the Member Welcome and retiree reception, and our past-president.
Paul Ogg - Our Weed Science Society of America Representative.
Jack Evans - Our Cast Representative.
Vanelle Carrithers - Member at large with this years emphasis on building stronger coalitions.
Ed Schweizer - Chair Awards Committee.
Bart Brinkman - Chair of our Fellows and Honorary Members Committee.
Roland Schirman - Chair, Finance Committee.
Mick Canevari - Coordinator of our special wine country tour and also chair of local arrangements.
Barbara Mullin - Chair, Necrology Committee.
Paul Ogg - Chair of our Nominating Committee to select new officers.
Bob Stougaard - Chair of our Placement Committee.
Joan Campbell - Chair of our Poster Committee. She selected and purchased our new posterboards and easels.
Jack Schlesselman - Chair of our Public Relations Committee.
Steve Dewey - Chair of our Publications Committee.
Carol Mallory-Smith - Chair of the Resolutions Committee.

Jack Orr - Chair of the Site Section Committee.

Kai Umeda - Chair of our Student Paper Judging Committee, a very difficult but rewarding job.

Charles Hicks - Coordinator of the Sustaining Membership Committee.



Our Ad Hoc Committees Include:
Rod Lym - Editor of our WSWS Proceedings.
Steve Miller - Editor of our Research Progress Reports. He saved our society hundreds of dollars in printing.
Steven Seefeldt - Chair of our Committee on Herbicide Resistant Weeds.
George Beck - Our Legislative Representative.
Paul Ogg - Our Student Educational Enhancement Committee Chair.
Barbara Mullin - Chair and coordinator of our Weed Management Short Course in Montana.

The Western Society of Weed Science is also very fortunate to have industry support for many of our
functions and as sustaining members of our society. Would you good people in industry please stand. Your
support is sincerely appreciated. Let’s give them a round of applause.

It has been an extraordinary honor and pleasure to work with all of you. You are certainly a cooperative and

sincere group of people. Our hard driving WSWS committees are like most of our members, they realize that
the only place that success comes before work is in the dictionary.

AGRICULTURAL TRENDS IN THE 21" CENTURY. Larry Nuffer, Vice President, Nuffer, Smith, Tucker,
Inc., San Diego, CA 92101.

The external climate within which agriculture operates is changing at an accelerated pace. Future threats and
opportunities are emerging on a continuous basis. With each issue that impacts agriculture, increasing numbers
of stakeholders, those who care about the outcome of an issue, are demanding that their voices be heard.

To anticipate the direction agriculture and food issues will be heading in the future, a system for tracking
critical trends has been established. Food Forecast is a collaboration between Nuffer, Smith, Tucker, Inc. (NST)
and the California Institute of Food and Agricultural Research (CIFAR), University of California at Davis. Its
charge is to identify emerging issues likely to impact government and consumer acceptance of agricultural
practices and food products in the marketplace.

When an organization, company, agency or industry is able to anticipate new issues likely to affect them, as
well as new developments in existing issues, they have sufficient time to lay plans to side step possible
catastrophes and speed up opportunities as they surface. There are many more management strategies available
when an issue is first emerging rather that when it is already in the middle of regulatory discussion or
confronting consumers on the front page of the newspaper.

Organizations and industries that get involved in issues early in their development can:

1) redirect likely threats to government and consumer acceptance.

2) accelerate potential opportunities to enhance government and consumer acceptance.

3) make internal adjustments to adapt to a changing environment.



The Food Forecast System tracks 19 on-line data bases, 10,000 plus publications/sources which generate
some 1,800 abstracts across 30 categories of issues. This search is compiled three times a year and subjected to
in-depth analysis by a blue-ribbon panel of experts from many disciplines representing key aspects of the national
food and agricultural environment. The debate is intense as the panel drives toward reaching a consensus on the
direction key issues are headed and which are most likely to affect agricultural practices and consumer food
choices.

The following are some trends that are likely to impact agriculture well into the 21* century:

1) Reformulation of the American diet is underway, molded by a trinity of health, environmental and
animal welfare concemns. This may shift food concerns driven by nutrition/health issues to the
environmental and health implications of producing food.

2)  Consumers will increasingly hold producers and distributors accountable for providing safe products
and will make food-purchase decisions based on safety, availability of choice and perceived benefit.

3) Biotechnology will continue to grow because of its strategic importance to the U.S. economy, but
products that don’t clearly demonstrate consumer benefit and the perception of choice will meet public
resistance.

4) It will be increasingly difficult to separate discussion of resource utilization and quality (e.g. water,
land, air) as environmental issues continue to cross pollinate and affect each other. With this discussion the
use of pesticides will be of public concern and regulatory pressure will continue.

These trends will likely lead to the development of alternative strategies of weed management. Weed
scientists will be involved in new technologies and collaborative integrated approaches to agriculture.

For more information about Food Forecast, contact Larry Nuffer or Bill Trumpfheller at Nuffer, Smith,
Tucker, Inc., at 619-296-0605.

NST/CIFAR's Food Forecast
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TODAY: SAFEGUARDING THE PUBLIC FROM PESTICIDES, TOMORROW: SAFEGUARDING
PESTICIDES FROM THE PUBLIC. David Whitacre, Ph.D., Vice President of Development, Sandoz
Agro, Inc., Des Plaines, IL 60025.

It’s a rare pleasure for me to be able to spend the day among a group of scientists. Science writer
Arthur C. Clarke said that any scientist over 50 years old is good for nothing except board meetings and
should at all costs be kept out of the laboratory -- and I think my company has taken that message to heart!
So [ consider it a real treat to be asked to participate in your meeting. Thank you!

Recently I had the occasion to learn what a very select group we scientists are: According to the
National Science Foundation, there are fewer than 500,000 Ph.D. scientists and engineers in the US,
counting people in medicine, in academia, government and business.

That’s about 0.2 of 1% of the population -- or 2000 parts per million. If we were to try to isolate
agricultural scientists out of that number, the ratio would be infinitesimal; all the ag scientists in this great
agricultural nation probably wouldn’t fill up a good-sized football stadium.

On the one hand, I'm proud and honored to be part of such an elite group; on the other, our limited
numbers probably have caused problems for us all. And that’s part of what I want to discuss with you
today.

Gus asked me to talk with you about the long-term future of the crop protection industry, and I will do
that. First, however, I want to speak briefly about the present. I will begin by talking about pesticide
safety, and what we have -- and have not done -- to protect the public from pesticides. Then, after that, 1
will give my views for the long term, along with what I believe we must do to safeguard the future of
pesticides for tomorrow’s farmers.

Since prognostication always has risks, I want to let you know up front that I share the sentiments of
Mark Twain. He said, "the art of prophecy is very difficult, especially with respect to the future.” And so,
with that disclaimer, I will begin by talking about an agricultural prognosticator of 30 years ago. I'm
talking, of course, about Rachel Carson and her 1962 book. Her prophecy was of a Silent Spring and
songbirds destroyed by widespread use of chemical pesticides.

I'don’t believe that Carson used good science -- Silent Spring was one of the first volumes of what has
become known as political toxicology -- but her book pulled the alarm on some very real problems.
Rachel Carson’s warning was widely heeded, and it galvanized this country into a full-court environmental
press. The Environmental Protection Agency was organized. Laws and regulations were passed. Scientists
in agrochemical companies began looking for lower-dose, more environmentally sound materials to help
farmers cope with weed, disease, and insect pests. And the result was that we avoided a “silent spring.
Newsweek recently reported that of 40 bird species Carson predicted would disappear, most have stayed the
same or actually gained in population.

Only seven of the 40 species have decreased in number, and the North American Breeding Bird Survey -
- the bird population experts -- chalk that up to natural fluctuation. A person looking back over the years
since 1962, when early questions were being raised about pesticides, would see that the agricultural scientists
have done great work.

By the mid-1970’s, the US had the most-monitored and safest food supply in the world, with new, even
safer products regularly being brought to market to serve the American growers. Yet at the same time, we
live in a society where the work of agricultural scientists is neither readily understood nor appreciated. A
study recently published by CAST, the Council of Agricultural Science and Technology, reports that about
75% of the American public believe that they face risks from pesticides.



Interestingly, they do recognize that crops need to be protected from insects, disease and weeds -- they
see the benefits of pesticides and the need for them. They just don’t necessarily believe that chemical
solutions are the only answer. They distrust chemicals because, for the past 30 years, they have been told
that chemicals are bad.

Rachel Carson’s warnings were heard. Our course corrections -- and the heroic science that went with
them -- barely registered in the public consciousness. They blame us because our industry failed to ask the
hard questions, failed to speak up when we should have. The pesticide industry never admitted that we
should have done things differently, or that we were running fast to catch up.

Today we are paying for that reticence. It’s all a matter of trust. And there are those who lay the blame
for that at the feet of the same scientists who created the new generations of crop protection. A couple of
months ago, Chemical & Engineering News editor Mike Heylin wrote an editorial on this very subject. He
urged scientists to shed our bunker mentality in dealing with the public. He criticized the much-overused
posture that "only scientists know about science, that it is just too difficult for the lay public to ever
understand, and that the public’s role is to remain in awe of the bounty that science bestows and to keep
sending the money, no questions asked.”

Just trust us -- we know. Doesn’t that sound familiar? Let’s see, how does it go in the ag industry?
"Pesticides give us the best, most economical, most abundant food supply in the world, and the public is
foolish to worry about the relatively tiny handful of synthetic chemicals in the environment." The fact that
those statements are true does not eliminate fears raised by environmental activists.

As Mike Heylin wrote, "This bunker mentality does not help. It is arrogant, irrelevant, and unscientific."
What we need to do -- ourselves -- is to talk to the rest of the world about agriculture and science. We need
to talk to our neighbors, our children’s schools, the local Rotary, even the Sierra Club if that’s possible -- all
the other 99.98% of the American population who are not scientists and the 98% of the population who are
not farmers.

Apparently, this same subject came up in a rather surprising way at the Southern Weed Science meeting
last month in Memphis. A couple of my colleagues were there, and they attended a session on Weed
Science Research Needs, expecting to hear calls for more basic investigative work on a variety of subjects.
Instead, the entire meeting became a call for more and better communication between weed scientists and the
rest of the country.

We need to go out and talk like people, not scientists, We need to say that things may not have been so
good before, but now they are much better. We need to admit to problems, and talk about what we are
doing to alleviate them. We need to be concerned about misuse and misapplication of products, and
condemn those who knowingly and willfully misuse synthetic pest control products.

Actually, 1 believe that if the industry had been more vocal in the past about condemning misuse, we
might not have the problems that we do today. When people could see mistakes that the industry was
ignoring or denying, it hurt our credibility for the long term. Especially so, since advocacy groups were not
only vocal, but tenacious about broadcasting their concerns.

Given the CAST report, it’s clear that we have a long way to go to gain public confidence for high tech
crop management, and that gaining an audience will not be easy. However, my mission is to tell you that
we really have no choice. As scientists, our next assignment is to become communicators.

If we can’t make our successes known and our message heard in the near term, there may not be much
opportunity for crop management technology -- or agricultural scientists -- in the 21* century. That, sadly is
not just David Whitacre’s forecast. It is a warning put forth years ago by one of our best and brightest:
Nobel Laureate Norman Borlaug.




Dr. Borlaug won the Nobel Prize for his role in bringing about the Green Revolution. Where Rachel
Carson predicted doom from high technology crop protection, Dr. Borlaug promised just the opposite. Dr.
Borlaug’s prophecy is that enly with continued technical advances will we be able to feed our growing
world population. Over the years, even as Indian and Chinese farmers have learned to feed their nations,
Dr. Borlaug continued to preach and push for more technical advances, and he still does today.

As a crop scientist, 1 have more faith in Dr. Borlaug’s predictions than in Rachel Carson’s. Our
ingenuity and know-how have caused Rachel Carson’s prediction to fail, but it is going to take
communication skills, and not science, if we are to prove Dr. Borlaug to be correct. About 6 months ago,
he warned against the proponents of low input agriculture in Africa. “Some people say that Africa’s food
problems can be solved without the application of chemicals,” he said. "They're dreaming. It’s just not
possible to raise crop productivity without improving soil fertility.”

The irony is that as agricultural scientists, we listened to both of the prophets, and through our science
we answered them both. On the road to the future we have reinvented modern agriculture. Some of us here
today are no doubt involved in the pursuit of better biological or integrated controls. Others are in the midst
of introducing the new B.t. seeds with herbicide resistance into the marketplace. Others, the next low dose
chemicals. Whatever the specific, all of us are helping build a approach to pest control: a model whereby
growers will be able to tap the most appropriate combination of tools and technologies available to control
the pests in question. The western US has been the crucible for the development of this integrated approach
to pest management,

I I were to bet my house and my collection of tractors on the future of pest management, I would say
that an environmentally-focused systems approach will drive pest management in all parts of the world well
into the next century. I would say that biological controls, biorational chemicals and biochemicals will play
an increasingly important role in providing options to growers, but that chemical products will continue to
be needed to deal with specific problems.

I predict that the California system of PCAs and prescription-oriented crop protection will be the model
for the rest of the nation, and ultimately the rest of the world. However, my crystal ball has a dark side.
There are those who continue to preach and lobby against chemical pesticides, genetic engineering, and
technology in general despite the changes that have been made, the understanding that has been achieved and
the value that modern crop protection provides to our society, where fewer than 2% of us choose to be
farmers. There are those who fear that the Green Revolution, which saved tens of millions of people from
starvation, may only have put off the inevitable, forestalling even greater famines as the population
increases. They disregard evidence that population increases drop off in developing countries, and that high
input agriculture employs less land than low input. The late Robert Kennedy, who was US Attorney
General during the height of the 1960s activism said, "What is objectionable, what is dangerous about
extremists is not that they are extreme, but that they are intolerant. The evil," he said, "is not what they say
about their cause, but what they say about their opponents.”

A few weeks ago, a meeting was held in Switzerland to discuss the very issue of feeding the two billion
more people who will join the world in the next 20 years. At that meeting, the World Bank’s vice president
for Envire lly Sustainable Development registered concern about the proponents of low input
agriculture for the Third World, and the fact that there has been a drop in funding available for research,

"Environmentalists," he said, "traditionally thought of agriculture as 'the enemy’ because farmers
chopped down forests and added pesticides and fertilizers to earth and water -- and they were right." But,
he said, there is no way to protect the environment unless great strides are made in agriculture, and farmers
are able to grow more on the land they have or can reclaim.

Do you get the feeling that with the best of intentions, we may all be working at cross-purposes? I do.
Part of the problem is that as a whole, our well-fed modern society has lost sight of what farming is really




all about. I grew up on a farm, as I'm sure many of you also did. When I was a kid, I knew that a crop
failure affected the farmer’s ability to feed their families and live through the winters. People who have
never been hungry, and who have never faced food shortages, are quick to believe that if we can control
crop pests today with chemicals, then modern technology ought to be able to devise biological or cultural
controls that work just as well. Read that NO CHEMICALS. 1 believe that we can, too, but just not so
casily. And I have this nagging concern about our food situation. We can see it and hear it among people
who deal with the farmers of the Third World.

Dr. Borlaug, and World Bank executives who are in the business of supplying development technology to
those nations, are worried that the environmental activism of the developed world will produce hunger and
may cost lives in the lesser developed areas. [ fear that our environment has cushioned our society so much,
with our abundance of food and fiber, and the ability - thus far -- of the agricultural industry to meet
regulatory demands, that our leaders are beginning to believe we’re exempt from the laws of nature, No one
really believes that our food supply could be in jeopardy.

To borrow a phrase from Generation X, I fear that much of our society lives in a "Virtual Reality," not
even intellectually connected to those in our world who go to sleep hungry. By the same token, 1 also fear
that our lawmakers in Washington -- and here in Sacramento -- inhabit a still more far-removed Virtual
Reality where almost nothing is as it seems,

When I think about the fragility of our food supply in the face of the utopians in our society, | am
reminded of the time, a number of years ago, when the Mona Lisa was stolen from the Louvre in Paris.
According to the museum staff, during the time it was gone more people came to stare at the space where
the famous painting had been, than came before or since to look at the painting itself.

It would be a nightmare if high technology agriculture were to suffer the same fate. The fact is, we've
done a lot of work -- very good work -- to make sure that the public is protected from pesticides. What we
haven’t been able to do nearly so well, is to protect pesticides from the public.

Despite our excellent and exciting science, it is communication and not technical expertise, that will be
the predictor for what kind of pest control technology is available to farmers in the year 2050. We've got
the science right now to do what is required. 1 am confident of that. But if we can’t figure out a way to
assure public support, there may not be any synthetic crop protection available in a half-century.

Our future is caught between questions of science, public priorities and values. Between the warnings of
Rachel Carson, and those of Dr. Borlaug. Where do we stand today? Where will we be tomorrow? And if
the priorities and values of the public do change, will technology and thoughtful scientists be there to help
move us forward again? Contrary to what we learned in school, contrary to the rules under which modern
American industry has grown up, we no longer have the luxury of simply being able to build a better
mousetrap. It’s hard to do good science. But it's getting even harder to get people to see that what we’re
doing has value to them. That's our challenge. And that, depending on what we do and how successful we
are, will be the key to pest control in the 21* century.

LAND-GRANT UNIVERSITY PARTNERSHIPS: OUR LINKAGE TO THE FUTURE. Charles W.
Laughlin, Director Colorado Agricultural Experiment Station, Colorado State University, Fort Collins, CO
80523,

I appreciate the opportunity to share my thoughts along with other members of this panel at the 48th
annual meeting of the Western Society of Weed Science. As I reviewed my comments, [ decided that this
presentation has the potential of offending everyone in the audience at one point or another. As the last
member of the panel, I cannot help thinking about the minister who gave the invocation at a conference



when he said "Lord, give the first speaker the power to provide inspiration here today. Lord, help the
second speaker to convey the seriousness of the message to all assembled, and Lord, have mercy on the last
speaker."

On the way in I noticed an announcement on the bulletin board that some of you may have missed. It
said that the meeting of the local clairvoyant society had been cancelled-- due to unforeseen circumstances.
I do not consider myself a clairvoyant but having pted your challenge to discuss our linkage to the
future--land-grant university partnerships, being a clairvoyant would be very helpful.

The future of land-grant universities is of significant interest. Recently, the Council for Agricultural
Science and Technology released a paper entitled "Challenges Confronting Agricultural Research in Land-
grant Universities"; ... The National Research Council’s Board on Agriculture of the National Academy of
Sciences announced that it is undertaking a comprehensive 3-year study of Colleges of Agriculture..... and
the W.K. Kellogg Foundation has identified twelve "Food Systems Professions Education” projects in 22
states. As Bob Dylan often sang, "Times, they are a changing."

General Motors is not the biggest auto manufacturer; Toyota is. Of the 10 largest banks in the world,
only one is based in the United States. But United States agriculture has and continues to be number one in
the world. The United States has not moved away from an agricultural economy. We have merely moved
the work force away from agriculture. Yes, technologies based upon sound science and disseminated
through educational programs have built and maintained an agriculture which is the envy of the world. But
we can’t rest on our laurels. We can’t be the institutions we are today in 25 years. We've got to change.
There is a book on the market entitled "If It Ain’t Broke, Break It!" [ would prefer entitling it "If it ain’t
working as well as it might, change it". I think that’s the situation in which we find agriculture and its
partners today.

When 1 talk about change, I am talking about change through flexible stability. That means that change
is faster than evolution but slower than revolution. But with the rapidity of change around us, we've got to
favor on the side of revolution. One of the difficulties with change is that there are associated risks that
people automatically equate to danger. What we must do within our land-grant universities, and particularly
those of us in the agricultural sciences, is to remember that we were created as risk-reduction agents. We
must go back and recapture our pioneer spirit, which is more important than counting publication numbers.
Let me elaborate for a moment with a story that illustrates the difference between risk and danger.

Imagine that you are a little further west in California. It’s a beautiful sunny day. You drive to the
beach; you walk across the beach where all of those bodies are catching rays. You wade out into the surf,
turn around and you yell "shark!" Immediately, all the bodies levitate off the sand, run to their cars, and
many of them light up cigarettes. Now, where is the risk and where is the danger? This year there will be
over 15,000 deaths associated with sun induced skin cancers in the United States. There will be 50,000
fatalities associated with car accidents, and at least 150,000 people will die from smoking-related illnesses.
Waorldwide there will be less than 10 people who will be harmed by sharks. Where is the danger and where
is the risk?

What we need to ask ourselves is "what is the worst thing that will happen if we don’t change", and
additionally, "what is the worst thing that will happen if we do change?"

The introduction of the land-grant university was a radical innovation, born at a time of turmoil,
transition and stress. The federal-state partnership was established through the Morrill Act of 1862, the
Hatch Act of 1887, the second Morrill Act of 1890 and the Smith-Lever Act of 1914. Through this federal-
state partnership developed our teaching, research and education programs, which have been the mainstay of
the land-grant university. Unfortunately, this triad has been, for the most part, relegated to colleges of
agricultural science, and has not been a university wide commitment. However, there are signs that
institutions are recapturing the land-grant mission.




There is very little understanding that agriculture, like other biological systems, is in a constant state of
development. Few legislators or staffers have a grasp of how funding is provided for agricultural research
and extension. Many seem to have a vague notion that a lot of money is provided by the agricultural
chemical industry to justify the use of products. By and large, although researchers aren’t suspected of
collusion or falsifying their research, the general suspicion among the public is that the "goodwill” of many
researchers has been bought, and the objectivity of research and extension is in doubt. However, the greatest
problem I feel facing agricultural research, education and extension is not antagonism or opposition, but
simply ignorance of the fact we exist.

If land-grant universities ignore public concern for new issues and listen only to their traditional clientele
groups, or worse, just ourselves, we will find ourselves increasingly at odds with the people we are supposed
to serve. Changing societal structures and values and changing economics are critical to the role of the land-
grant universities if we are to continue as the "people’s universities." Never has the need for the land-grant
model been greater for our country than now. To quote Roger Wyse, the Dean from the University of
Wisconsin, "..The times now call for us to focus on developing the best students, improving farm
profitability, protecting the environment, and centributing more to human health and nutrition, all in a
socially acceptable, community development model with budget reductions of 10 to 30%." What is
happening today is that the expectations of what we can deliver within the realities of the resources are out
of balance.

The challenge today is to develop a research/education agenda that will produce the technical knowledge
and institutional structure that society demands, staying neutral on the issues but understanding all sides of
the issues.

How might our land-grant universities address these challenges? According to Peter McGrath, President
of NASULGC, they will need:

+ to develop a continual quality improvement system, which creates a new way to relate to its constituents.

= to foster multidisciplinary, integrated system approaches that will improve our abilities to respond to the
needs of traditional clientele and of society as a whole.

*+ to learn to live with and work in ways compatible with changing societal expectations in environmental
and human resources.

* to help policy makers set a balance between voluntary programs and regulatory approaches.

* to develop programming strategies that will be customized to meet the needs of specific constituents.

* to make the necessary organizational changes to address the needs of a contemporary society.

* to build educational programs and research priorities based upon commonalities between the rural and
urban members of society.

= to develop a wide-range of alternatives to the traditional model; and

= to build coalitions that will serve as the keystone in the development and implementation of new
programs.

To accomplish these challenges, new partnerships must be developed and traditional partnerships
strengthened. The simple monodimensional problem no longer exists. We need to look for working
relationships with colleagues from broadened disciplinary backgrounds. We must be willing to meet with,
listen to and learn from peers outside our usual comfort zones, if we are to identify and address the complex
issues confronting agriculture rather than focusing on isolated symptoms of the real problems. While a
strong relationship has existed between the state agricultural experiment stations and cooperative extension,
these linkages need to be enhanced. We view ourselves as hers, r h and extension specialists. We
have developed boundaries about what our responsibilities are. A question we need to ask is, "who cares
about these boundaries?" Our clientele don’t care who has the responsibility to address their needs---just
meet them.

Our relationships need to be strengthened with our traditional industry and commodity contacts. We in
the land-grant university need to develop coalitions with industry and commodity groups, arriving at the




table without out-stretched hands. Conversely, when industry or commodity groups request land-grant
scientists to conduct research, they must pay real costs, not provide token payments. We've got to take time
to think, to think about potential alternatives to address the needs of society.

Perhaps we need to reevaluate our state-federal partnership, particularly as it relates to regional research.
Perhaps we need to develop a portfolio of regional research, which reflects the highest priorities based upon
strategic planning and not a continuation of what has always been. Perhaps we need to pool our regional
dollars and distribute them on a competitive basis between regions within a similar ecosystem, crossing over
state lines so resources are shared to better meet the needs of our clientele. Perhaps our regional research
dollars should be only “seed” money, funding projects for a limited time period, then redirecting money
toward emerging issues.

We need to look at our relationship with community colleges, which in many ways are the land-grant
universities of the 21* century. Perhaps they should become the future research and education centers for
the traditional land-grant universities. We also need to develop linkages with those representing
environmental issues and link these non-traditional clientele with the needs of our commodity-based
clientele. The interface between production agriculture and environmental concerns is an area where we
must focus. The time for defensiveness as it relates to our production activities is long past.

Industrial and manufacturing extension will be a new thrust in which we do not look at commodity
production, but how to add value to our commeodities. We need to involve our urban constituents, because
our traditional constituents represent less than 2% of the population and approximately 1% of the votes in
state and federal governments. We must reach out from our colleges of agriculture to the other colleges on
campus; we must be willing to put together multi-disciplinary and interdisciplinary teams that cross over
department and college lines, approaching issues from a systems perspective. We must get out of our
comfort zones. We must also become active participants in the public policy arena, so that when decisions
are made, decisions are made upon science, logic and knowledge and not on the emotion of the moment.

All of these come down to the simple premise that we must reach out, forming coalitions with those with
whom we are comfortable and those with whom we are challenged to find the areas of commonality. 1
believe that these changes and these new partnerings can be accomplished if each of us has a philosophy
that:

* concentrates on the new or better rather than the old or same
= is responsive rather than reluctant

» is externally focused rather than internally focused

+ is flexible rather than inflexible

* is innovative rather than bureaucratic

* is action oriented rather than procrastinating

+ s participatory rather than passive

+ achieves rather than offers excuses

+ looks to the future rather than to the past

This philosophy can be achieved and agriculture research and education programs can be recognized for
their excellence, if each of us cares more than others think is wise, risks more than others think is safe,
dreams more than others think is practical, and expects more than others think is possible.
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YIELD AND QUALITY OF TRANSGENIC POTATOES EXPRESSING THE BXV GENE. Charlotte V.
Eberlein, Mary J. Guttieri, and William R. Belknap, Professor and Support Scientist, University of Idaho,
Aberdeen Research and Extension Center, PO Box AA, Aberdeen. ID 83210 and Molecular Biologist,
USDA/ARS/WRRC, 800 Buchanan, Albany, CA 94706.

Abstract. To broaden the spectrum of herbicides useful in potato production, a chimeric gene (bxn) for
bromoxynil resistance was introduced into 'Lemhi Russet’ potato. The bxn gene, which encodes a nitrilase
specific for bromoxynil, was derived from Klebsiella ozaenae and was introduced into potatoes by dgrobacterium
fumefaciens mediated transformation. Fourteen transgenic clones were tested inilially in the greenhouse and four
clones, LH 20D, LH 67, LH 71, and LH 81, were selected for additional greenhouse and field trials. In
greenhouse studies, the four transformed clones were more than 70 times more resistant to bromoxynil than the
untransformed control. In field trials, these transformed clones also displayed excellent resistance to bromoxynil
at rates up to 4.48 kg/ha. Laboratory studies confirmed that resistance was due to rapid metabolism of
bromoxynil in transgenic plants.

In yield trials, total and U.S. No. 1 yields of a given bromoxynil-treated transgenic clone were not reduced
compared to the unireated control for that clone. However, transformed clones varied in yield compared to the
untreated, untransformed control. Total yields of LH 67 and LH 81 were equal to the untransformed control, but
yields of LH 20D and LH 71 were 76 and 71%, respectively, of the untreated, untransformed control.  All
transgenic clones produced U.S. No. 1 tubers but none of these clones produced U.S. No. 1 yields equal to the
untreated, untransformed control. The best performing clones were LH 81 and LH 67, which had U.S. No. 1
yields that were 85 and 70%, respectively, of the untreated, untransformed control. U.S. No. 1 yields of LH 20D
and LH 71 were 53% and 35%, respectively, of the untreated, untransformed control.

Several aspects of tuber quality were evaluated, including specific gravity, percent solids, and french fry
color. For a given transgenic clone, internal quality was similar for tubers from bromoxynil-treated and
untreated plants. Percent solids and specific gravity of all colones except LH 71 were greater than or equal to
the untransformed control. Average fry color of all four transgenic clones was equal to or lighter than the
untransformed control. However, fries from LH 71 had a higher percent mottling than fries from other clones,
suggesting an uneven distribution of sugars in LH 71 tubers.

USING A COMPUTER AIDED DRAFTING GEOGRAPHICAL INFORMATION SYSTEM (CAD/GIS)
TO ENHANCE A NOXIOUS WEED MANAGEMENT PROGRAM, John L. Baker and Kim K. Johnson,
Fremont County Weed and Pest, Lander, WY 82520.

Abstract. Fremont County Weed and Pest Control District has been developing a geographical information
system to manage an integrated control program for leafy spurge. The GIS is used to generate maps which show
land surfaces infested with leafy spurge, treatment activity on those lands, land ownership, topography, soil types,
and irrigation practices. Release sites for biocontrol agents can be buffered on the map to show areas of
potential impact. Areas of the map without an integrated effort can then be targeted for future work.




TRACER STUDIES INVOLVING BARLEY UPTAKE OF FLUOROBENZOATES. R. J. Heightman, J.
Schroeder, M. D. Remmenga, B. Rao, and R. S. Bowman, Graduate Assistant and Associate Professor,
Department of Entomology, Plant Pathology, and Weed Science, and Department of Experimental Statistics, New
Mexico State University, Las Cruces, NM 88003; and Graduate Assistant and Associate Professor, Department of
GeoScience, New Mexico Tech, Socorro, NM 87801,

Abstract. Water quality research investigating movement of herbicides through soil must compare herbicide
movement to water movement. Chemicals currently nsed to trace water movement through soil are not always
appropriate due to background interference and analytical difficulties. Fluorinated benzoic acid derivatives, also
known as fluorobenzoates, have many properties required of nonreactive soil and groundwater tracers, and have
been used successfully under bare ground conditions. However, since the effect of fluorobenzoates on growing
plants is unknown, the use of these compounds in water quality research has been minimal. The goal of the
research project was to determine the advantages and limitations of fluorobenzoate tracers in solute transport
experiments involving growing plants. The objective of this greenhouse experiment was to determine the
response of barley to increasing concentrations of fluorobenzoate tracers in soil.

Three fluorobenzoates (2,6-difluorobenzoate [2,6-DFBA], 3,4-difluorobenzoate [3,4-DFBA], and
pentafluorobenzoate [PFBA]) were compared to bromide. The tracer concentrations used were 0, 125, 250, 500,
and 1000 mg/L. Ten barley seeds were planted in sealed pots containing 600 g of soil. The tracers at each
concentration were added in 80 ml of water to appropriate pots. The pots were watered to weight daily to
maintain tracer concentration. Plants were fertilized as needed and visual injury symptoms were recorded
weekly. Plants were harvested 12 days after treatment. The number of plants in each pot were counted, roots
and shoots were washed from the soil, oven dried at 75 C, then weighed. Barley top weights were significantly
reduced by all fluorobenzoate tracers at all concentrations, compared to bromide and the control. Bromide did
not adversely affect top dry weight at any concentration. Quadratic models provided the best fit describing top
weight response to fluorobenzoate concentrations. The model for 2,6-DFBA was y= 0.1414 + [ -0.0002 (x) ] + [
9.0 E-8 (x) ], adjusted R* = 0.87; 3,4-DFBA was y=0.1412 + [ -0.0001 (x) ] + [ 8.3 E-8 (x*) |, adj. R* = 0.64;
PFBA was y= 0.1405 + [ -0.0003 (x) ] + [ 1.5 E-7 (x*) ], adj. R* = 0.89. The models for the three tracers had a
p-value of 0.0001 or smaller. The bromide data for top dry weights did not fit a quadratic nor a linear model.

TILLAGE AND HERBICIDE EFFECTS ON JOINTED GOATGRASS POPULATIONS AND WINTER
WHEAT YIELDS. T. M. Price and J, O. Evans, Research Assistant and Professor, Department of Plants, Soils
and Biometeorology, Utah State University, Logan, UT 84321.

Abstract. Wheat and jointed goatgrass are similar genetically as well as in growth habit. It is often difficult to
distingunish jointed goatgrass and winter wheat in the early stages. An experiment was initiated using a split-split
plot design to determine the effectiveness of tillage and herbicides in an integrated management approach against
jointed goatgrass in winter wheat. Tillage treatments were applied in strips allowing common tillage equipment
to be operated at normal speeds with herbicide treatments in strips perpendicular to tillage. Three tillage regimes
and three herbicides were evaluated. The tillage regimes consisted of no-till, conservation tillage, and
conventional tillage. Throughout the fallow season the conventional tillage plots were subjected to single
rodweedings at 3 week intervals. The herbicides consisted of a preemergence herbicide, clomazone, and two
postemergence herbicides, 2,4-D and glyphosate at different rates.

Herbicides alone were not capable of controlling jointed goatgrass during the fallow season. Postemergence
herbicides were effective if complemented with conventional tillage. However, there was no difference among
herbicides in the percentage of jointed goatgrass in the wheat harvests. A dramatic difference existed among the
tillage regimes regarding wheat yields. In some cases, jointed goatgrass percentages in the harvests were five
times more in the no-till and conservation tillage than in the conventional tillage plots. Wheat yields also
exhibited a five-fold difference among tillages where the conventional tillage yields were greater than the no-till
or conservation tillage yields. No difference existed between the no-till and conservation tillage regimes.




TILLAGE ALTERS WEED SPECIES MIX IN WINTER WHEAT-FALLOW SYSTEMS. Drew J. Lyon
and Robert G. Wilson, Assistant Professor Agronomy and Professor Agronomy, University of Nebraska,
Panhandle Research and Extension Center, 4502 Avenue I, Scottsbluff, NE 69361.

Abstract. Long-term tillage plots established at the High Plains Agricultural Laboratory near Sidney, Nebraska
were monitored monthly in 1993 and 1994 for weed emergence during the year of winter wheat grain harvest and
sampled for weed seed bank composition in March of the same year. The plots were established in 1970 when,
with the exception of the sod treatments, native short-grass sod was moldboard plowed and winter wheat-fallow
cropping systems were established. The site is divided inte two major blocks: one block is seeded to winter
wheat and the other left fallow each year. The winter wheat-fallow systems consisted of no-tillage, stubble-
mulch, and plow or black fallow. The stubble-mulch treatment was not sampled in this study. Winter wheat was
treated with 2,4-D ester at 0.25 Ib/A on May 3, 1994. After wheat harvest, the no-tillage system was treated with
glyphosate at 0.75 Ib/A in late August, and with atrazine and clomazone at 0.5 Ib/A cach in carly September of
both years. Downy brome was the most numerous weed to emerge in both years. Mean downy brome
emergence was 7.8, 0.1, and 0 plants/m® for the no-tillage, plow and sod systems, respectively. Downy brome
seed bank levels were not different between the sod and no-tillage systems, but were reduced in the plow system.
Downy brome seed was not detected in the soil weed seed bank below a depth of one inch. Other commonly
observed weeds included kochia, slimleaf lambsquarters, redroot pigweed, and Russian thistle. Slimleaf
lambsquarters emergence was greatest in the no-tillage system and redroot pigweed emergence was greatest in the
plow system.

ROOT-KNOT NEMATODE INTERACTION WITH CHILE PEPPERS AND FOUR WEEDY SPECIES.

A. N. Sultana, J. Schroeder, S. Thomas, E. Higgins, Research Assistant, Associate Professor, Associate Professor,
and Research Specialist, Depariment of Entomology, Plant Pathology, and Weed Science, New Mexico State
University, Las Cruces, NM 88003,

Abstract. The ultimate success of Integrated Pest Management efforts depends largely upon our understanding of
the interactions among pest species and agricultural commodities. Limited information exists concerning the
interaction of multiple types of pests in disturbed agricultural systems due to the complexity of such research.
The goal of current research in New Mexico is to determine interactions among selected pest species. Specific
objectives of this three year research project are to determine the influence of Southern root-knot nematode
(Meloidogyne incognita)(RKN) on spurred anoda (SA), London rocket (LR), yellow nutsedge (YNS), and purple
nutsedge (PNS) growth and development; to identify the interactions among SA, LR, YNS, PNS, and chile
peppers in the absence and presence of RKN; and to determine the influence of SA, LR, YNS, and PNS on
overwintering populations and virulence of RKN. These pests were selected because of their concomitant
worldwide distribution and severity of their effect on plants.

Thirteen combinations of chile peppers and the above weedy species are under continuous study in a field
microplot experiment at the Leyendecker Farm near Las Cruces, New Mexico. The experiment was established
in 1994 on an Anthony-Vinton fine sandy loam soil (76% sand, 11% silt, 13% clay, pH 7.0, 0.8% O.M.), Plant
combinations (chile, annual weed(s), perennial weed(s), chile plus annual weed(s), and chile plus perennial
weed(s)) were grown in paired plots with absent or present root-knot nematode infection for one summer. Plants
were sampled monthly and leaf area, stem length, plant dry weight, and root-knot nematode egg counts from root
extractions per volume of soil were determined. Preliminary results of the first year of work indicate that SA,
YNS, and PNS host RKN and that chile root, shoot, and reproductive biomass are not significantly reduced by
weeds when the crop is grown with RKN infestation. This experiment will continue through 1996.














































































































































































































































































