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OPPORTUNITIES AND CHALLENGES FOR WEED SCIENTISTS

John 0. Evans
PRESIDENTIAL ADDRESS

Fellow weed scientists, students of weed science, honored guests and
friends, ladies and gentlemen; welcome to the 40th meeting of the Western
Society of Weed Science.

You have come to Boise with great anticipation of an enlightening and
satisfying experience during our three-day annual conference. I promise, you
will not be disappointed! Larry Mitich and the program committee have worked
tirelessly to prepare a program of relevant topics to inform and educate of
opportunities and challenges in this exciting discipline. From the printed
program you have noted the balance, variety and professionalism of this
year’s meeting.

The open forum approach in seven thrust or research areas is a unique
characteristic of the Western Society of Weed Science. These discussions
create a friendly and learning atmosphere to encourage spontaneous discussion
of practical problems and provide solution models. The old adage that ten
heads are better than one is used to good advantage in WSWS, and further if
we relied solely upon individual scientist contributions, many viable
alternatives would never surface. Other regional and national societies of
weed scientists have failed to recognize the importance of using all assem-
bled to interpret research results and solve pressing problems.

I specifically recall lengthy discussions about potential ground water
problems with herbicides more than a decade ago in both the Agronomic and
Range and Pasture Projects. These discussions took place well in advance of
the current national emphasis on ground water. More often than not, these
sessions result in research projects of regional and national significance
and place the Western Society of Weed Science on the forefront of new
discovery.

It has been a great experience for me to serve as your President this
past year. New and exciting developments have surfaced and continue to come
forth. One example is the great detail in which we now understand the
mechanism of action of photosynthetic inhibitor herbicides, and similarly we
know the mode of action of glyphosate at the molecular level, and most
importantly, we are beginning to apply this new knowledge in practical weed
control programs, particularly the suggested release of crop varieties with
tolerance to major herbicides. Our society is growing with a membership just
short of 500 individuals at this time. Extremely well trained individuals
who are enthusiastic, ambitious and willing to serve, make up our membership.
I could elaborate on at Tleast a dozen events that have taken place to
substantiate my enthusiasm, but time will only permit brief reference to a
couple of items.

First, we have just celebrated the 100th anniversary of the Hatch Act, a
federal provision which established agricultural research at each of the
newly created land-grant colleges of agriculture and mechanical arts. The
goals of the Hatch Act were to "aid in inquiring and diffusing among the
people of the United States useful an practical information on subjects
connected with agriculture and to promote scientific information and experi-
ment respecting the principles and application of Agricultural Research."

lProfessor, Plant Science Dept., Utah State University, Logan, Utah
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Also the Western Society of Weed Science is celebrating its 50th year as a
weed control organization. It all started here in Boise in June, 1936, when
the initial proposal to organize was formulated, and during the ensuing
twelve months, the organization of the Western Weed Control Conference took
place. One of the promoters put it this way, "I am taking the liberty of
suggesting that an annual symposium be arranged whereby individuals working
on weed problems in the western states could be brought together. It would
aid materially in coordinating the various programs and furnish a valuable
opportunity to interchange suggestions in regard to our many weed problems.
At present, there is no active organization, to my knowledge, studying as a
unit, the weed problems facing the various western states." He went onto
clarify his position by stating, "American agriculture appears to have gone
in heavily for far-sighted programs of agricultural planning. Yet, to date
far too little emphasis has been placed upon our weed problem when compared
to other agricultural ills. Control and eradication of weed pests and the
prevention of continued mass spread are vitally necessary if we are to
guarantee the future generations of our nation an adequate food supply. This
statement can be substantiated by merely considering our present areas of
fertile agricultural land which have been appropriated by perennial weeds and
rendered almost worthless to crop production in a comparatively short number
of years. In our mad desire to get out of our present economic rut, have we
overlooked an agricultural problem vastly more important to our future as a
nation than that of solving temporary income fluctuations. Certainly the
solution of this problem bears as directly on conservation of natural
resources as does erosion control, grazing control or other projects now
being emphasized in long-term planning. What national industry would not be
distressed if it found its annual losses amounting to the huge sum of three
billion dollars?"

The provisions of the Hatch Act have been in place for a century now,
and we have been organized for half a century. How can we as weed scientists
of WSWS contribute today to ensure a bright tomorrow. Probably the greatest
opportunity exists in knowing our weedy plants better as has been done for
crops, soils, animals and many other pests. I am convinced that our ability
to manage selected species of troublesome weeds is in great jeopardy and
currently progressing very slowly because we don’t understand most weeds and
their interactions with the surroundings. It’s time that weed scientists
study every aspect of the biology of weeds. We need ways to deplete our
soils of noxious weeds and not let them go to seed in the field just because
we cannot insure an immediate monetary return by removing them. We need to
develop new innovative weed management systems and new integrated strategies
utilizing every possible tool at our disposal. We desperately need every
creative idea with regard to weed control strategies if we anticipate
lowering the 18 billion dollar burden to agriculture from weed losses and
present control expenditures.

We need to attract top students to weed science. It is an especially
challenging field, and we must convey this to promising individuals. They
need to understand the personal satisfaction and accomplishments available in
our profession. Our past record in this respect has been satisfactory, but
we now face new, stronger competition. Energetic, creative students are
being recruited more intensely by other disciplines, and coupled with the
present economic stress in agriculture, discourages those preparing for long-
term professional commitments. A few days ago a cartoon appeared in the
university newspaper. It showed two morticians meeting in a patch of waist-
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high rye; each pushed a table with the remains of a person and an identifica-
tion tag attached to the big toe. The caption below the cartoon read, "When
a body meets a body coming through the rye." It was very pertinent in view
of the tremendous battle that is waged in the western states to control rye
in winter grain. Perhaps some wheat farmers and high school students that
spend much of their summer vacation rogueing rye may have nightmares that
this is their destiny after a Tifetime of battling this weed in their crops.

Possibly the term "weed" has negative overtones. Perhaps some who have
not kept abreast of the tremendous scientific and technological advances in
our discipline in recent times might believe weed scientists merely spray
chemicals to kill weeds. Mind power will determine the future efficiency and
economic performance of American agriculture.

It is alarming when we observe a 28.5 percent decrease in undergraduate
majors in agriculture and land-grant colleges of agriculture and Tlife
sciences. Further the scholastic aptitude (SAT) scores of U.S. high school
graduates planning a college major in agriculture has slipped by 28 points
while the SAT scores averaged over all other intended majors has increased 9
points.

At the graduate student Tevel, the graduate record examination (GRE)
scores of graduate students planning to major in agriculture is approximately
150 points lower than the average GRE scores for other majors. Further,
there appears to be an indication of even greater differences in the future.
Finally the bottom line of economic profitability and scientific excellence
is expertise.

In conclusion, WSWS has many accomplishments to its credit. Some of the
original goals have been realized--many others still appear as dreams on the
horizon.

" _We have established a cadre of devoted weed scientists and have in place
an organizational structure in which they can meet, develop weed control
technologies and disseminate information to land managers and producers.

We have established in place weed control strategies that provide for
crop and plant production with minimal impact from the extreme competition
imposed by weedy types particularly at the individual field Tevel.

On behalf of the society--welcome to Boise. Thanks for your continuous
support and effort toward weed science. Please enjoy the meetings!

FUTURE IMPACT OF PENDING GLP REGULATIONS ON WEED SCIENTISTS
CONDUCTING FIELD RESEARCH

Carol N. Somody

I would 1ike to review some of the regulatory background which has led
to these proposed regulations from the EPA.

In 1976, the Food and Drug Administration originally proposed GLPs or
Good Laboratory Practices. The primary impetus was the Industrial Biotest
Laboratory audit which showed several problems with some toxicology data
which had been generated. There were inconsistencies between the raw data
and the final reports, the test protocols were poorly written, the objectives

lpesearch Specialist, Ciba-Geigy Corporation, Greensboro, North Carolina
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were not well defined, the test information was not properly maintained and
the test directors were unqualified. In other words, everything that could
have gone wrong did.

The proposed FDA GLP regulations set standards only for toxicology
studies. These standards related to the personnel, the facilities, the
equipment, the protocols, the test conduct, the recording and handling of the
data records and reports and quality assurance.

Subsequently, in December of 1978, the FDA GLP became law, and in June,
1979, EPA proposed similar GLPs for tests conducted under FIFRA. These would
be the tests that we as weed scientists would be involved with. Industry,
through NACA (the National Agricultural Chemicals Association) offered inputs
to EPA in July of 1986. The final proposed document should be finalized some
time in early 1988, so we are getting very close to the time when we will
have a final document which should be followed.

Before I get into the impact of these regulations on weed scientists, I
would like to talk about SOPs, since SOPs are very important to the concept
of GLPs. Standard Operating Procedures, or SOPs, are necessary to ensure
that an institution’s compliance with GLPs is well defined and consistent,
regardless of the personnel conducting the research. The SOPs of Monsanto or
BASF would be different from the SOPs of CIBA-GEIGY, and the SOPs of Oklahoma
State University would be different from those of any other university.
That’s okay. The important thing is that every institution does have
Standard Operating Procedures so that, for example, when a CIBA-GEIGY field
rep in North Dakota is doing a study, he follows the same documented proced-
ures as a CIBA-GEIGY field representative in Florida or California. This is
the purpose of Standard Operating Procedures, and there could be many
different kinds of Standard Operating Procedures. I’'ve listed some examples
here. There can be SOPs 1) to define the institution’s system of generating,
approving and revising SOPs; 2) to indicate the specific duties of field and
farm personnel in supervisory capacity; 3) to explain what information to leg
when chemicals are received; 4) to specify how to operate, calibrate and
maintain specific pieces of equipment, such as a Mettler PC-220 Balance; 5)
to indicate how to design residue trials and take residue samples; 6) to
define how to record raw data and what raw data to record; 7) to specify how
to package and ship residue samples, and 8) to explain how to input and
verify computerized trial data. A1l of these are possible examples of the
types of things that could be discussed in a company’s or university’s
Standard Operating Procedures. You have probably noticed that several of the
SOP examples I’ve given deal with residue tests, and I want to mention at
this point that presently, it is expected that the GLP guidelines which will
be finalized soon will impact weed scientists predominantly in their conduct
of residue trials and soil dissipation trials.

Now I’m going to discuss, in detail, some of the probable impact of
these regulations on weed scientists, as I interpret the regulations.

The first topic I would 1ike to discuss is pesticide storage. Pesticide
storage will be impacted by GLP regulations. The facility should be tempera-
ture controlled and monitored because chemicals should be stored within the
temperature ranges that are required to maintain their specified level of
activity. The pesticide storage facility should be secure. Certainly, we
all know this from the aspect of safety, but additionally it must be secure
in order to be able to make sure that the chemicals have not been tampered
with, i.e., to make sure that the chemical that you think you are applying is
really that chemical. The individual container should be air-tight and
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properly labeled as to full identity, special storage conditions and expira-
tion date. And again, all of these issues deal specifically with being able
to insure that the chemical and the formulation concentration which you
actually apply in the field is the same as that which you think you are
applying.

The second topic which I would like to discuss is record keeping.
Record keeping is a crucial area of GLP compliance, and I’m going to spend
quite a bit of time on it today. The notebooks that any institution keeps
its.records in should be some type of official-type notebook. Everyeone in a
particular department should have the same type of notebook. It should be
hard-bound so that pages cannot be ripped out. The book and the individual
pages should be numbered so that it is clear that all of the pages are intact
within the book. The data should be recorded directly in ink, dated and
signed; so that all of the data is actually the raw data, so that it cannot
be easily tampered with and so that it is easy to know who recorded the
information. Changes to the data must not obscure the original entry. If an
error is made or found later on and a correction is necessary, that correc-
tion can be made, but a single T1ine should be made through the data so that
the original data is still readable. In addition, the reasons for the
correction should be documented next to the correction, dated and signed.
A1l of these things are very important to be able to have a clear record of
what went on.in that study and when.

.. I'm now going to speak specifically of three types of notebooks or logs
which are very important to GLP compliance for weed scientists involved in
field research. First, a chemical log. The types of information which may
be included in this type of log are the date that the chemical is entered
into the Tog;. the identifying numbers of that chemical (such as shipping
paper numbers or batch numbers); the trade name, technical name or compound
number; the formulation; the quantity which you received; the condition at
receipt (whether the material had possibly broken and contaminated another
material in the box shipped, etc.); the use or disposition date of the
material; what quantity was used or disposed and how it was used or disposed
(whether in a residue test, sent to another individual who was short of
material or returned to a company headquarters at the expiration date, etc.).
Therefore, in this chemical log you have a very detailed record of everything
which was done with that chemical; and hopefully, at the end of the shelf-
life of that chemical, all of the chemical used, plus any remaining chemical,
should add up to the amount which you received. If it doesn’t, there is a
possibility that in some of those tests errors were made and a different
amount of chemical was applied than indicated in the record. And this may
sound Tike it’s a way of finding errors and getting people in trouble, but
keep in mind that an error found in a detailed, well-documented log book,
gives a company or a university a way of possibly explaining deviant data.
It actually is more helpful, for example, for a company to be able to show
that an error was made than to have to set residue tolerances at higher
levels. than are actually necessary because of a deviant piece of data which
may have occurred due to error; so it’s very advantageous to be able to
document where errors have occurred and how they may have occurred because
this gives companies a way of arguing successfully with EPA when certain
studies should not be included in the data package.

The second log I would like to discuss is an equipment use and main-
tenance Tog. The types of equipment that GLP compliance would seem to impact
are balances and pesticide application equipment, since these types of
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equipment are very important in affecting the accuracy of chemical applica-
tions. The type of information which you might put into such a log are the
date logged (again, it is very important that everything is always dated and
signed when you’re handling GLP record keeping); the item and the model
number of that piece of equipment (model number can be very important because
different pieces of equipment may require different handling techniques,
different calibration and different maintenance); and the operation which you
performed on that date (whether you cleaned the equipment, calibrated it,
repaired it, etc.). [If there was a malfunction, you would indicate in the
log the type of malfunction and the date it occurred or was discovered (which
is not the same thing). If you know that it occurred on the date that you
are making the entry, that of course is very helpful information; however, if
you don’t know when it occurred, your data between the date of discovery and
the Tast time that you knew it was working properly can be suspect. Also
record any remedial action which was necessary in order to repair the
equipment.

You should also indicate in this log both the recorded and actual
weights of calibration weights which you should be using regularly to test
for accuracy of your balance. It is not enough to have a serviceman come in
and check your balance once a year or twice a year; there is no way that his
check can prove to you that within the whole 12-month period between the time
he last visited and the present, that the balance was working properly at all
times. In addition, he may come in, calibrate it and find that it hasn’t
been calibrated correctly. You then have no idea of when the calibration
went bad, and your data certainly becomes suspect. Calibration, i.e.,
weighing of calibration weights periodically to determine that the balance is
weighing what it says it’s weighing, is very important; we don’t do enough of
it. We need to do more of it, not only for our residue tests and our soil
dissipation studies under GLPs, but for our performance tests as well. The
more often that we calibrate and that we weight calibration weights and keep
records of those weights, the more confident we can be that our balances are
working properly for all the weighings which we do.

You should have Standard Operating Procedures for all your different
types of equipment. However, if some different models of balances, for
example, are handled similarly (i.e., if the instruction manual indicates
that you can calibrate them with similar principles and maintain them
similarly), you could write one SOP covering several models of equipment.
However, when equipment is treated differently and has to be operated,
maintained or calibrated differently, you should have different Standard
Operating Procedures for each type of equipment. And in those SOPs, routine
calibration and maintenance schedules should be specified plus any deviations
which would be allowable before professional service is required. Thus,
anybody in your institution could take out that Standard Operating Procedure
when using that piece of equipment and know how your institution expects that
piece of equipment to be handled.

The last log that I would like to discuss is a raw data collection log.
A1l raw data should first be recorded in this log book. If you are using a
hand-held computer to enter some data, a printout from this device should be
either permanently attached in the notebook or cited in the notebook as being
stored in a specific file. This is important because if you do use a hand-
held computer device, that output is your raw data. It certainly would not
be accurate to enter data on a hand-held computer and then copy it from the
printout into a raw data collection Tog. That would not be raw data anymore,
so whatever your raw data really is should be maintained as your raw data and
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signed, dated and kept in a safe place. However, most of us are still not
using hand-held computer devices; instead, we’re writing our data down
somewhere. If we are doing that, we shouldn’t be writing it all over the
place on scraps of papers. We should be writing it into good record keeping
techniques 1like writing in ink and making single lines through mistakes and
explaining why changes have been made, etc. If you do your calculations to
determine how much that you are putting out on specific plots, you should
record all those calculations done to determine the grams per plot or the mls
per plot, etc., for each product, including the plot size, the formulation
and any other data which is needed to do the calculations. This is impor-
tant--it’s not enough to say that you applied 2 1bs. per acre of Atrazine on
this plot. You didn’t apply 2 1bs. per acre--you put so many grams or so
many mls of a certain product formulation onto a certain plot size, and this
is the true raw data. This is the information which is necessary for someone
to be able to go back and determine if the calculations were done right and
if the proper amount of chemical was applied to that field. If some of you
are using computer programs to generate the grams per plot or the mls per
plot, certainly that is allowable, but some type of printout should be
permanently maintained so that one can go back again and see exactly what
quantity of chemical was applied, what the formulation was and what the plot
size was.

) There are two other areas I would Tlike to discuss relative to GLP
compliance. . One of these is verification of trial data. It is very impor-
tant that the final record which is sent to a company headquarters or put
into a university’s annual report is correct. This is often not the case;
there are often errors in the final report that, if that final report were
compared to the raw data, would be noticed and could be corrected. It is
necessary to verify computer printouts or annual reports or any other "sub-
mitted data," i.e., data which lands up being used in an EPA submission to
establish tolerances or determine soil dissipation. Therefore, when a
company field representative submits data to his headquarters or when
university people compile their data into an annual report, that data should
be evaluated for errors, omissions, etc. It should be corrected if neces-
sary, and the final correct output should then be signed as an official
document which can be submitted to EPA for use in the registration of
products. It’s very common, especially if a computer is used for data entry,
to hear complaints about how the data which came out did not look exactly
like the data going in. The point is not who made the error--that is not
important here--the important thing is that the person or persons who are
responsible for that trial and responsible for the accuracy of that data look
at that final report carefully and make sure it is accurate and it is
complete.

Lastly, I’d like to say a few words about quality assurance. Quality
assurance is very important to the concept of GLP compliance. The EPA does
not have the manpower nor the time to come out and look at how everyone of us
is performing our tests and collecting our data. There are just too many of
us; we’re spread all over the United States; we’re working with universities,
with private consultants and with companies. However, it would be very
helpful to the EPA if they could go to one quality assurance unit within each
institution, which has been responsible for collecting the records, making
sure the SOPs are followed, making inspections randomly and periodically to
ensure that the data is being collected according to that institution’s
Standard Operating Procedures and having all this information in one place if
and when the EPA wants to come in and see how an institution is complying




with GLPs. Therefore, anyone who plans to comply with the GLP regulations
should have some type of internal quality assurance unit. This unit should
not be the same people who are conducting or directing the studies; rather,
they are supposed to be a group of "umpires" separate from the people who
generate the data.

I’ve not covered every issue in GLP compliance; however, the proposed
guidelines have been published in the Federal Register. Again the final
document is expected sometime in 1988; however, I would recommend that if
anybody wants to comply with GLPs, if they are going to be doing residue
trials for instance, it will be necessary to comply with GLPs sometime in
1988 when these regulations are finalized. Anyone who wants to do this
should not wait until 1988 to address this issue. GLP compliance is not
easy. Clearly many of us view it as a hassle, but if we think about it, it
really is very similar to the way we were originally taught to collect data
and handle our records back in our original eighth grade laboratory course.
That was what was stressed to us in the very beginning, the record keeping;
now we’re being asked to go back and do things in that careful fashion again.
We’ve learned a lot of short-cuts along the way and that’s basically the
problem with being able to document all of our data now. The short-cuts
don’t allow the documentation. So I do suggest that if any of you are
interested in doing the types of tests which require compliance, start
becoming familiar now. Start developing Standard Operating Procedures now.
Don’t wait for the regulations and expect that you can immediately comply.
CIBA-GEIGY, for example, has been addressing this issue with our field
pesticides studies involving residue tests for two years now, and we’re not
there yet. GLPs are not easy--at CIBA-Geigy we say GLPs don’t really stand
for Good Laboratory Practices--they stand for Good Luck People!

CLOSING THE COMMUNICATIONS GAP
Ron Kolb
There are several reasons for the "gap" that seems to exist between
scientists and reporters. They are mostly based on perceptions...first, of
scientist who feel:

- Reporters are shallow, ill-mannered commentators who are best
avoided at all costs.

- Reporters only want to sensationalize the news, and thus distort
stories to fit their pre-conceived attitudes.

- Reporters don’t have the background to fairly report on your area
of expertise and little interest in learning about it.

- Reporters are only interested in 30-second stories, and scien-
tific research simply can’t be boiled down to 30 seconds.

Ipirector, News and Communications, University of California, Berkeley,
California



And there are perceptions of reporters that:

- Scientists are arrogant, self-centered eggheads who hide behind
their research 1ike a shield.

- Scientists can’t deal with simple questions and answers and are
lost in a world of jargon and formula.

- Scientists don’t want the world to know about their work because
people won’t understand it or will take it the wrong way (fear of
being misunderstood). Do they have something to hide?

I suggest several reasons to close the gap. They include:

- The science world’s responsibility to the public, especially in
state-supported institutions and in areas where the public
welfare is affected.

- A scientist’s role as "ambassador," or representative of an
institutional image (public or private). A positive image
requires public support at all levels.

- For land-grant institutions, the obligation to share knowledge
- with all who might benefit from it.

- A need for the general public to fully appreciate science and
research, an appreciation that could translate into continued and
increased funding at the state and federal Tevels (which directly
affects all scientists).

To close the gap, both sides should assume certain responsibilities.
For reporters, their commitment must be to:

- objectivity

- fairness

= dccuracy

- completeness (in context)

For scientists, the obligations should be to:

- truth

- cooperation

- Toyalty to the institution (not self)
- the Timits of their expertise

Scientists must recognize the media’s limitations. These include the
following, with suggestions for how scientists can adapt their responses to
best serve the interests of the media and the institution:

- deadlines (limited time to do research on a subject). SOLUTION:
Summarize, contextualize, explain.

- time and space (TV is brief, print may be confined in length)
SOLUTION: Brief messages, concise and clear.
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- audience (they try to appeal to the "lowest common denominator").
SOLUTION: Simplify messages, be non-academic and non-scientific.

- visuals (TV needs action). SOLUTION: Find visual elements and
illustrations to help tell your story.

- education (reporters are generalists, without extensive scien-
tific background). SOLUTION: Help them understand; teach.

Scientists aren’t expected to become instantly comfortable with the news
media, even with the suggestions mentioned above. Like anything else, it
takes practice. But there is help available within institutions or com-
panies:

- Public information and public relations specialists are trained
to provide:

- news releases, to clearly state your work and point of view

- a "buffer" between you and the media, so that you don’t have to
answer all the questions, and you can be alerted to the tough
ones

- media training, to make you more comfortable in front of
camera or microphone and assist in how to respond

- news briefings and press conferences, to get a "first step" and
turn a defensive situation into a positive one

Ice Minus: A CASE STUDY

The Problem: A University of California scientist wishes to test his
frost-prevention bacteria on a field of potatoes in Northern California. It
will be the first such test of a genetically-altered organism in the natural
environment (outside the lab). While he and other scientists and the EPA are
convinced of the safety of the experiment, residents of the region are not.
And an activist in Washington files a suit to prevent release of the organism
in the environment, supported by the neighbors in Tulelake. The courts issue
a temporary restraining order, halting the experiment pending further review
and evaluation. The residents are relieved, at least temporarily. The
university and the scientist are frustrated and angry. Progress is slowed by
politics.

The Question: How do you close the communications gap between the
scientific community and the public?

Th wer: Education, which should lead to a positive public response
to free the scientist to do his research. And the method most centrally used
to influence public opinion is using the news media. The media can be the
"bridge."





































































































































































































































































































































































































































































































































































































































