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Extension and education in relation to herbi-
cides are analogous to brotherhood and apple
pie. They are "good" as opposed to "bad" or
"evil ". So having said that, what else remains
to be said? Well, while perhaps the objectives
are universally accepted and acclaimed, the
actual processes may encounter some difficul-
ties. I have selected a few problems that I
perceive to be important, at least in some areas
of the world.

1. Too much separation between research,
extension, and teaching. This situation
varies considerably from one country to the
next. In many countries of the world, close
co- operation among the three activities has
been in place for many decades. When the
three programs are kept separate, the .

extension workers are not kept up to date
With current research results and thus, are
less able to communicate this information
to the growers. On the other hand, research
may be so divorced from practical agricul -.
ture, that the researchers do not work on
"real" problems. A final objective for too
many researchers in agronomy and horti-
culture is a publication. Not all researchers
are good teachers, but being involved in
research has some large advantages to a
classroom teacher.

2. Suspicion and lack of co- operation
between governmental units and private
industry. Twenty or thirty years ago, weed
science was still a relatively young science
and there were few well - trained graduates.
Most chemical industry representatives
were trained in entomology, plant pathol-
ogy, or plant physiology. Certainly, some
of these representatives became knowl-
edgeable and competent in the herbicide
area, but the quality of personnel was not
as high in those days as it is now. In many

countries, chemical industry representa-
tives are represented among the most able
and best- trained personnel and this re- .

source is not used to best advantage for the
benefit of the country. Researchers,
extension personnel, and class -room
teachers all could benefit from this largely
untapped expertise.
But this works both ways. In many coun-
tries, industry has failed to support stronger
university or government programs. A
young, productive weed scientist at a
university or governmental agency be-
comes a prime candidate for employment
with the company and is hired away at a
higher salary. The government program is
set back, at least by.a year or more, and
there is less incentive for the unit to seek
the best and the brightest, because they .
likely will be hired away anyway.

3. Management by slogan. Through the
years, there has been a continuing proces-
sion of "catch phrases" such as IPM
(integrated pest management), sustainable,
LISA (low income sustainable agriculture),
and others. These are perfectly legitimate
terms and concepts. They represent excel-
lent goals for world agriculture. But there
is nothing magical about any of them, and
they generally do not substitute for com-
mon sense. Leaping upon any of these
bandwagons can detract from some of the
solid agricultural research that is still
widely needed.

4. Lack of funding for non- chemical
methods. The need for non - chemical weed
control methods continues and many
aspects of non - chemical management in
light of present day technology have not
been completely studied. Research on
herbicides is regarded as more glamorous,
even though chemical control may not be
the most appropriate or affordable in many
situations. This leads to a.scarcity of
knowledge for extension workers and
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educators to pass on. At least in the U.S.A., 1.

iiidividtial states are suffering financially
and are reducing monetary support for such
purposes. The chemical industry is not
expected to support a great deal of effort
on non - chemical means, and commodity
groups have been only slowly picking up
on such long -term projects. In general,
growers would much prefer to have a new
chemical to magically solve weed prob-
lems. This scarcity of research data under-
mines the credibility of researchers, and
extension workers lack the proper informa-
tion to guide growers in developing a more
holistic system.

5. Much of the funding for herbicide work
has shifted towards federal sources.
Competition for federal grant funds is
severe; in the U.S.A., only a small percent-
age, perhaps 10 -15 %, of proposals are
funded. Federal grants can be highly
useful, but they tend to be directed towards
longer term and broader areas of interest,
sometimes leaving local needs largely
unfunded.

6. Too many on -farm management deci-
sions are made for inappropriate rea-
sons. These could include pride, laziness,
inertia, fear, etc. Decisions may not be
based on biology or economics. Weed
control practices may be untimely, and
therefore unsuccessful, because of a
decision to do something else instead.
There is nothing new about this; it has
always been so. But even the best of
extension programs are limited when
management decisions are made illogi-
cally.

7. Fear and a lack of understanding among
the general public about herbicides. One
can commonly conclude from the public
press that "all pesticides are the same ", "'A
poisonous, toxic, deadly, insidious, evil, 'A
". Pesticides are powerful tools, and they
must be used intelligently and carefully,
but perspective is lacking. "Dose makes the
poison" is an unfamiliar concept to most of
the general public.

So, what do we do about these problems? I
wish that I had good answers for all of them,
but I do not. I offer some thoughts and sugges-
tions for your consideration.

The leaders in each country (that's you)
need to start making the change tó bring
research, extension, and teaching closer
together. The U.S.A. is a long way from
being perfect, but in this particular in-
stance, it does not serve as a bad model.
Commonly, researchers, extension workers,
and teachers are housed together in the
same building. I share teaching duties with
our extension specialist, and I am in touch,
daily with one or more extension agents,
extension specialists, and other teachers.
We do not consider our research complete
until the results are being used correctly
by growers. The barriers between research
and extension are very low or non - existent.
In fact, a large number of faculty members
have split appointments and the same
professor can be involved in extension,
teaching, and research. Federal researchers
seldom teach, but they generally are
closely associated with extension workers.
Certainly there is nothing wrong with
refereed publications, and we areall
encouraged to produce them, but eventu-
ally the results of our labours need to be
put into practical use and this involves co-
operation between research and extension:

2. We need to develop frequent and
friendly relationships with the chemical
industry. This does not mean that we need
to be "bought ". We can maintain our
independence and still share knowledge
and expertise for our respective purposes.
Most industry representatives are intelli-
gent and well - trained; most of them are our
own students, often our best students. Did
they suddenly become evil? Generally, it is
in the best interest of the companies to
have growers use their products correctly
and with discretion. In that respect, their
goal is the same as ours. Extension workers
can use the representatives' experience and
expertise. They know their products better
than anyone else. Also, these representa-
tives can make excellent guest speakers in
the classroom. I believe this is more of an
"atmosphere" than anything else. This kind
of relationship can occur only if there is
mutual trust in the integrity of both groups.
Helping develop strong university or
government programs, both financially and
in other ways, can be a long -term benefit to
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the companies, because it is from the
universities that their new employees will
be hired. Recommendations concerning
their products emanate from the university
and from government workers as well. A
close rapport between the private sector
and the public workers is of benefit to all.
Again, the establishment of friendly -

relations and trust with the chemical
industry is primarily up to you leaders.

3. Management by slogan. I am not sure
what has been happening in other countries
of the world, but in the U.S.A. we hop
from one popular concept to another. IPM
is still around and is being interpreted in
many different ways by many different
people. It is a perfectly good concept; it
simply is understood differently by differ-
ent people. Generally, thoughts turn
immediately to insect control in connection
with 1PM. Now we are discussing sustain-
able agriculture or low -input sustainable
agriculture (LISA). A large number of
people think this means strictly non-
chemical agriculture. Is this really a
problem? What to do about it? I see no
reason to fight it. Many times, the estab-
lishment of `fad' words can actually be
helpful in obtaining funds. But as weed
workers, let's avoid getting on one band-
wagon after another. One could find

.

oneself at the end of a career with not
much produced. If an idea has merit, by all
means participate, but don't let phrase
makers plan your research for you. Also,
new fads can hold out false hopes to our
clientele, leading them to think that new
magical solutions to their problems are on
the way. That seldom is the case, and
inevitably, credibility suffers. This eventu-
ally can lead to loss of funding for our
programs.

4. Funding for non- chemical work. We
perhaps'need to send the message up the
administrative chain to the legislature, at
the province or national level, that non-
chemical work is being hampered by lack
of funds. These treasuries are not bottom-
less, of course, but reducing pesticide use
is a popular idea among legislators. In
some countries, a considerable amount of
funds is starting to be available for non-
chemical methods, but generally these

5.

6.

funds are inadequate at this point. Talk
with your immediate supervisors and
challenge them to have some impact. Write
letters to legislators. If nothing else,
perhaps it will make you feel better.
Although we may expect chemical compa-
nies to be uninterested in non - chemical
work, the intelligent inclusion of non-
chemical weed control methods can
actually be highly beneficial to the chemi-
cal industry. Nearly all herbicides work
more efficiently when they are combined
with other methods. The relatively recent
appearance of large numbers of herbicide -
resistant weed species illustrates over-
dependence on a particular herbicide. This
can be slowed or avoided by proper use of
non - chemical means, thus extending the
life of many of our most useful herbicides.
In many ways, a major direct beneficiary
of wise use of non - chemical methods could
indeed be the chemical companies.

Shifting of funds to national levels. We
do not have much control over this prob-
lem. We can continue to talk with our
commodity groups, the ones most directly
affected by lack of local research and
extension. They need to become aware of
the shifting of funds from local govern-
mental agencies to national ones and the
fact that, if practical, farmer- oriented
research and extension is to continúe, the
growers themselves will need to pay an
increasing percentage of the cost. Of
course, some of us need to continue to
compete for the big federal grants, not all
of which are basic in nature. And, many of
the fundamental studies will prove to be
useful to the growers sometime in the
future. .

Management decisions for inappropriate
reasons. All we really need to do is to
completely change human nature! Well,
maybe it is not that bad. We should try to
understand why certain decisions were
made and adapt our extension programs
with that understanding. In many areas of
the world, weed control and farm decisions
are made by women. Our extension
workers should recognize that fact and
design programs with that in mind. We
need to continue to introduce the idea that
perhaps the more intelligent growers do not
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necessarily spend large amounts of extra
möñey to achieve 100% weed control, that
they may substitute or supplement good
cultural practices along with their chemical
practices, that our objective is maximum
net return, not maximum gross income.
Perhaps with time, some of these ideas may
take root for the benefit of growers and
society in general.

7. Attitude of the general public. First and
foremost, we must maintain our credibility
at all costs. Any faulty or misleading
information that we release can be used as
a huge and devastating weapon against us
if it is discovered. We must always follow
the pesticide laws ourselves, and among
other things, never make "under- the - table"
illegal recommendations. Like Caesar's
wife, being virtuous is not enough, we
must appear virtuous. Secondly, we cannot
be too defensive. There are still a few
people who would deny that there are any

risks from pesticide usë. Even'Idon'tr ;
believe that. As leaders in the 'fièld;: ve
must appear to the public as Unbiased as
possible. The public needs to understand
the large, benefits of pesticide use, and they
need to understand that we admit there can
be some risks involved:. We are not trying
to hide that. Many members of the general
public, do not understand the many mecha-
nisms in place to help reduce these risks, so
it is our job to tell them. Encourage
everyone to develop more perspective in
evaluating risks and benefits. All tools
have risks and doing something may be
safer than doing nothing.
These are some ideas in relation to exten-
sion and education with respect to herbi-
cides. The proper solution to many of these
problems lies in leadership, and the leaders
are here. Won't it be nice if,.when this
meeting is held ten years from now and
someone is handed this topic, there will be
no problems to talk about?

In a land of wide -open spaces, success is a question of choosing
the, company that can formulate, manufacture and distribute your product best.

Onc.tec
People with answers.
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