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PRESIDENTIAL ADDRESS
Larry W. Mitichl

The annual Western Society of Weed Science conference has a tremendous
influence on our careers in weed science and related fields. Each year it
provides an opportunity to reminisce and renew friendships, to measure our
progress and to chart our course for the future.

This is the 4lst annual meeting of our society. What dramatic changes
have occurred in weed science since the society was founded in June 1936, and
its first conference was held in Denver in 1938. In no other career during
that time period could one have participated in a more dynamic and challeng-
ing profession or in one that has contributed more to mankind’s well-being.

Our annual meetings have always provided an excellent opportunity to
share information and experiences with a broad-based audience from the 13
states comprising the society.

The Western Society of Weed Science was the first of the regional
societies to organize formally, and it predates the Weed Science Society of
America by 20 years. Our conference has grown in influence through the years
because it links representatives from industry, research, teaching, exten-
sion, merchandising and regulation into an effective team.

Why were regional weed science societies initiated? There are many
reasons for existing, of course. The major reason is to facilitate the
exchange of ideas, experiences, opinions and information. We are challenged
to plan ways of obtaining better weed control through coordinated weed
research and educational efforts. The ultimate objective of our society is
simply the control of weeds by federal, state and private agencies. The
Western Society of Weed Science is and will remain a scientific and educa-
tional organization dealing with rural and urban weed science activities
without financial gain.

Like many of you, I have seen the science of weed control unfold in my
lifetime. My father’s Wyoming farm had its share of weeds--field bindweed,
wild mustard, wild oats and downy brome, among others. What drudgery it was
to pull mustard from the wheat or to make the repeated cultivations that were
necessary to produce a row crop. But chemical weed control changed all that.
How exciting it was in the 1940’s to see wild mustard die and the wheat gain
new vigor after it was treated with a wondrous new chemical called 2,4-D.
Truly the modern age of weed control had begun!

Robert Dunlap and his local arrangements committee have done an out-
standing job in organizing facilities for this meeting. They have worked
long and hard to provide everything necessary for a successful conference.
Thanks, Bob, for the efficient manner in which you have handled this demand-
ing task.

Dr. Donn Thill and his program committee have developed a quality
program which fulfills the purpose of our society, and we are indebted to
him. The program is filled with scientific merit and innovative approaches.
The Poster Session is becoming increasingly popular and deservedly so; it
provides an effective, alternate way of presenting and discussing new
information.

IExtension Weed Scientist, Dept. of Botany, University of California, Davis



Seventy-eight papers will be presented at this meeting, including 14
graduate student papers and the 16 posters you saw this morning in the Poster
Session. In addition, seven research project meetings are scheduled. We
thank the authors for their contribution to the program; only through your
efforts is this meeting possible. The fine speakers that Dr. Thill has
scheduled for this General Session have agreed to participate in discussions
during this afternoon’s sessions. Thanks, Donn, for your hard work and
creativity in putting all of this together.

The Western Society of Weed Science remains a viable organization, and
we are grateful to Dr. LaMar Anderson, our dedicated business manager, for
another year of sound management. Now to highlight a few of the society’s
activities and administrative affairs.

Membership. We have 475 active members in the Western Society of Weed
Science and membership has remained fairly constant for the past several
years. About 40% of those attending one meeting do not attend the following
one. Many members become inactive. There 1is about a 25% turnover in
membership each year, due to attrition, graduate students moving to different
areas and persons who only attend the annual meeting when it is in their
immediate area and who do not continue their membership. However, there are
many potential new members among dealers, applicators, PCA’s and the like.
We should strive to broaden our membership and keep members active.

Finances. Our total assets are $48,328, an increase of $3,319 over
1987. The society has $39,448 in saving certificates which is equal to about
a 2 1/2-year reserve, a reserve we strive to maintain. The total interest
income from our savings in 1987 was $4,169. That interest income is very
important to us. If it were not for the interest, we would be $851 in the
red, and this is the second consecutive year that expenditures have exceeded
income. This short-fall will 1ikely necessitate revaluating the cost of our
publications. The "Research Progress Report" has increased in size and is
costing more than previously to publish. It seems only logical that we will
have to increase the price of one or both of our publications next year.

Our total expenses for 1987-1988 have been $19,161, a figure that varies
from year to year, but which is about par for the course, depending on the
meeting site. Our conference in Hawaii next year will be an expensive one,
despite the fact we will be staying at the Ala Moana, which offers the best
room rates on the islands. In order to avoid a serious deficit at the Hawaii
meeting, we must have a large attendance with everyone staying at the Ala
Moana, and we must patronize the hotel’s food services. If we fail to meet
these requirements, we will be billed for use of the meeting rooms, which
would be a sizeable expense. A slight increase in the registration fee may
be necessary for the Hawaii meeting to avoid a deficit.

Interesting and exciting things are happening in weed science at the
regional and national levels. The Weed Science Society of America and the
regional weed science societies are enhancing their image, extending their
influence and reaping the benefits in important ways. For the past two
years, the Western Society of Weed Science President has participated in a
spring meeting in Washington, D.C., under the auspices of the Weed Science
Society of America. Senior WSSA officers and regional society presidents
meet with national policy makers and present position papers on subjects of
primary concern to our members.

Topics discussed during the 1987 meeting included the IR-4 programs for
minor crops, weed science in competitive grants, USDA/ARS groundwater
protection policies, the Noxious Weed Act, and implementation of the En-
dangered Species Act. In addition, seven priority items were discussed in a




four-hour session with members of trade and commodity groups including the
National Association of Wheat Growers and the National Cotton Council.

During the next two days, we met with Congressman Jamie L. Whitten (D-
Miss.), Chairman of House Appropriations; Congressman Glenn English (D-
Okla.), a member of the House Agriculture Committee; Dr. John A. Moore,
Assistant Administrator of the EPA Office of Pesticides & Toxic Substances;
Stan Krogman, of the U.S. Forestry Service; William Helms, Deputy Admini-
strator in Plant Protection and Quarantine; Peter Myers, Deputy Secretary of
Agriculture; and Congressman Pat Roberts (R-Kan.). We were received warmly,
had an excellent opportunity to exchange information and ideas and were
encouraged to continue making ourselves heard in Washington. The group is
scheduled to meet again in May with Dr. Donn Thill representing our society.

To serve the growing and changing needs of the Western Society of Weed
Science, two new ad hoc committees were formed during the year. Celestine
Lacey chairs the Legislative Committee, organized to assist in the passage of
legislation favorable to weed science interests. She works closely with
George Beck who heads the Intermountain Noxious Weed Ad Hoc Committee
(INWAC), which coordinates educational and legislative efforts to combat
noxious weeds on rangelands. These two committees are working together to
develop a comprehensive national noxious weed law. We welcome these new
committees and wish them every success in accomplishing their mission and
becoming an integral part of our society. ;

Weed scientists are always being confronted with new problems. About 25
years ago, we witnessed the development of public concern regarding the
safety of food and feed as a result of pesticide use. At that time, pesti-
cide manufacturers employed toxicologists to help determine and recommend
acceptable pesticide levels in food and feed. The Environmental Protection
Agency (EPA) used these and other data in setting legal tolerances.

Now we are witnessing the beginning of another era of concern, but this
time dealing with water quality. Concern with water quality issues is
increasing at local, state and national levels. The number one concern is
pesticides in ground and surface water with a close second concern being
fertilizers, especially nitrates. Dr. Doug Mackay, one of the General
Session speakers, will address the issue of ground water contamination by
organic chemicals.

We have no pesticide tolerances for water to guide our deliberations.
We need to establish such tolerances for our various pesticides, rather than
relying on health advisors to do it for us. It seems logical that industry
is in the best possible position to petition EPA for water tolerances.
Industry also has the financial resources to undertake a program of es-
tablishing pesticide tolerances in water because that expense will become
part of the pesticide cost. Without pesticide tolerances for water, agricul-
turalists will be at a distinct disadvantage in defending the continued use
of many pesticides. Public opinion is going to play a dominant role in
pesticide use. We can only hope that those opinions are always based on
critical analysis of the facts, rather than on unfounded fears. The best way
to assure that reason prevails, it seems to me, is to set national standards
for water tolerances now, before many ill-conceived, ineffective and complex
guidelines evolve.

New technologies and concepts are bringing agriculture to the threshold
of a new era. Compared with preceding mechanical and chemical agricultural
eras, some of the changes may be difficult to comprehend. One thing we can
be assured of--the new age will be greatly different from today’s agriculture
and some early signs are here already.



The biggest impact on agriculture in the 2lst century can be summarized
in one word: biotechnology. Two techniques involving molecular genetics have
received the most attention: cell fusion and recombinant deoxyribonucleic
acid (rDNA). Using these techniques, researchers have isolated and cloned
genes to produce new plants. We can look forward to the development of plant
species that can tolerate stress from salinity, drought, cold and herbicides,
among other things. Wondrous creations are likely in the 21st century. What
about corn plants that fix nitrogen directly from the air, ki1l adjacent
weeds, survive freezing temperatures and have remarkable tolerance to
herbicides, diseases and insects? But some major advances will be available
within the next decade and have Corn Belt farmers excited: atrazine-resis-
tant soybeans and glyphosate- and imazaquin-resistant corn. No doubt, by the
year 2000 we will be laughing at what’s in use today.

Computers are being programmed to detect weeds, permitting researchers
to shed new 1ight on weed control. An agricultural engineer at Purdue has
given computers the power of vision to perform tasks involving visual
Judgement. A camera is used to send a digital image to a computer. A sensor
locates weed plants growing in corn and bean fields. It distinguishes weeds
from crop plants by measuring the thickness, length and area of the leaves.
In Taboratory tests, computer vision systems recorded and identified corn,
soybeans, johnsongrass, jimsonweed, velvetleaf, giant foxtail and lambsquar-
ters.

Researchers are just beginning to study image technology, and much work
lies ahead. Eventually it may be possible to combine the weed identification
system with a sprayer. Weeds could be sprayed selectively, replacing the
broadcast application practice. Such a system could save farmers millions of
dollars on herbicides. While the price of a computerized sprayer at the
onset might be high, the equipment would pay for itself when used by minimum-
till farmers who now spend several thousand dollars per year on weed control.
Much remains to be accomplished, but this is the direction technology is
headed. :

The age of conservation tillage dawned a generation ago, and use of its
various forms--minimum tillage, low tillage, no-till, ridge tillage and
others--will become the standard practice of the future. How will conserva-
tion tillage affect herbicide use? In the future, less herbicide will be
used than at present, thanks to improved application technology and improved
products that will be more effective at lower rates. Products will become
environmentally safer because of lower rates, lower toxicity and a more
specific mode of action.

Western Society of Weed Science members will meet the future with the
same enthusiasm and flexibility that they did in the past. Our society is
over half a century old, but a feeling of optimism prevails within it. The
cooperative spirit among our members is one of the principal reasons why the
Western Society of Weed Science is such an energetic and vibrant professional
organization. We have a rich tradition. We have the energy and technical
expertise. We have the right stuff to make all systems go!



PERENNIAL WEED CONTROL
Donald L. Wysel
Introduction

Perennial weeds continue to create problems in many cropping systems
because they are very resilient to most commonly employed weed control
practices. Current tillage practices and herbicide treatments have failed to
successfully destroy the underground reproductive structures of perennial
weeds. Most tillage systems that are currently in vogue or are being
developed for the future utilize tillage practices that are less vigorous
than those of the past. This has, and will continue to provide less distur-
bance of the underground reproductive structure of perennial weeds, making it
more likely that future tillage practices will provide even less control of
perennial weeds than in the past. Although several major advances have been
made in the development of herbicides that control perennial weeds, these
weeds still remain as major problems in most crop and non-crop environments.
There are several reasons that can be given to explain why perennial weeds
remain as a problem. In this paper I will discuss some of the factors that
contribute to the high cost and difficulty of controlling perennial weeds
with herbicides.

Lack of selective herbicides. Many perennial weeds cannot be selective-
1y controlled in the growing crop because the crop lacks tolerance to the
herbicide. This is the case for quackgrass [Aaropyron repens (L.) Beauv.]
infestations in small grains. Since these crops cannot tolerate glyphosate
{N-(phosphonomethyl)glycine}, sethoxydim ({2-[1-(ethoxyimino)butyl]-5-[2-
(ethylthio)propy1]-3-hydroxy-2-cyclohexen-1-one}, or fluazifop {(+)-2-[4[[5-
(trifluoromethyl)-2-pyridinyl]oxy]lphenoxy]propanoic acid}, which have phyto-
toxicity on quackgrass, these herbicides must be used in crops grown on the
land previously or applied prior to emergence of small grains. This type
of treatment is 1in many cases more expensive and less consistent than
selective treatments. Since planting of the crop follows the herbicide
treatment by some extended period of time the weed has a chance to recover
and becomes competitive by the time of crop emergence. To avoid this pos-
sibility high rates of the herbicide must be used to provide a level of
control so that the weed is adequately controlled at the time of crop
emergence. This non-selective system is more costly and less consistent than
a selective herbicide system which could be used after planting the crop.
Thus, effort should be given to the development of small grain varieties that
have tolerance to herbicides that are phytotoxic to perennial weeds.

Why do single herbicide treatments fail to give c ontrol?
Effective control of perennial weeds requires that the underground reproduc-
tive buds be killed. To accomplish this the herbicide must be absorbed and
translocated in sufficient quantities to be phototoxic to a large number of
the underground reproductive structures. There are only a few chemicals that
can be absorbed by leaf tissue and translocated in the phloem to shoot buds
on roots or rhizomes of perennial weeds. In many cases herbicides are not
absorbed by leaf tissue at levels sufficient to develop lethal concentrations
in the vegetative reproductive tissue. In other cases the herbicide is
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absorbed at high levels but is not translocated because of rapid phloem
toxicity, which Timits transport to root sinks. In other cases large amounts
of the herbicide are absorbed and translocated, however it is not translo-
cated to enough of the buds to provide effective control. This lack of
control is due to bud dormancy. Most perennial weeds produce massive numbers
of buds that develop rapidly then stop developing or go into a stage of very
slow development. As bud growth slows the sink strength is decreased and
herbicide uptake is greatly reduced. The result is inadequate control of the
dormant buds and subsequent regrowth and establishment of the weed popula-
tion. Thus, it is evident to me that bud dormancy will remain one of the
major limiting factors to effective perennial weed control in the future.

Detached rhizomes. Reports of insect effects on weeds are numerous, but
relate primarily to the biological control of weeds. An evaluation of
quackgrass rhizomes from glyphosate treated fields in Minnesota suggest that
some quackgrass regrowth is due to insect feeding damage which interferes
with the translocation of glyphosate through the rhizome system. Research
indicated that the insect was providing the reverse of biological control,
i.e. "biological protection.” Other factors such as freezing and thawing,
and tillage can detach the roots and rhizome of perennial weeds, preventing
thedtrans1ucation of herbicides to the reproductive structures of perennial
weeas.

Perennial weed biotypes. Quackgrass is a highly variable species due to
its self-sterility and very low frequency of inbreeding in nature. The high
degree of heterozygosity present within this species has resulted in the
description of a large number of varieties, forms and biotypes of quackgrass.
Some researchers have reported the differential control of quackgrass
biotypes with herbicides. Crown bud, tiller and rhizome development were
studied in ten Minnesota quackgrass biotypes at two stages of development to
determine if differential development of these structures influenced control
with sethoxydim and haloxyfop {(2-[4-[[3-chloro-S-(trifluoromethyl)-2-pyridin-
y1loxy]lphenoxy]propanoic acid}. There was a differential response among the
ten biotypes to both herbicides at both stages of development. The biotypes
differed in the number of crown buds, tillers and rhizomes that formed at
both stages of development. 1In the three- to four-leaf stage the biotypes
with the greatest number of crown buds were the most difficult to control.
This suggests that in the susceptible stage (three- to four-leaf) the
quackgrass biotypes with the least number of dormant crown buds will be the
easiest to control; however, by the time all the biotypes reach the seven- to
eight-leaf stage even the biotypes with the Towest number of dormant crown
buds have produced enough crown buds that they become difficult to control
with either sethoxydim or haloxyfop.

Stage of development. Haloxyfop and sethoxydim are less effective when
applied to quackgrass in the five- to seven-leaf stage as compared to the
one- to two-leaf stage. The reduced control of quackgrass in the eight-leaf
stage, compared to the four-leaf stage, is not due to reduced herbicide
retention on leaves or to changes in residual herbicide activity in the soil
following postemergence applications. The efficacy of both herbicides on
rhizome bud kill does not change between the four- and eight-leaf stages
following applications to the foliage. However, the efficacy of both
herbicides on crown tissue bud viability is less at the eight-Teaf stage.
Regrowth from dormant crown buds, following application of haloxyfop or
sethoxydim to quackgrass 1in later stages of development can contribute
substantially to reinfestation of quackgrass.



Summar

In this presentation I highlighted several of the major factors limiting
the efficacy of herbicides on perennial weeds. This summary suggests that
many factors interact in a very complex manner to limit the efficacy of
herbicides on perennial weeds. The key to improved perennial weed control
with herbicides is to develop a better understanding of herbicide uptake and
translocation in perennial weeds. Currently, our lack of understanding of
the relationship between sink strength and herbicide uptake Timits the
development of new technology that could increase herbicide efficacy. One of
the key areas for future research is bud dormancy. When we develop the
capability to increase the sink strength of dormant buds, we will be able to
increase the efficacy of many herbicides used for perennial weed control.

GROUNDWATER CONTAMINATION BY ORGANIC CHEMICALS:
OVERVIEW AND CONSIDERATION OF THE POTENTIAL IMPORTANCE
OF PESTICIDE INERT INGREDIENTS

Douglas M. Hackay1

Abstract. Although still underway, state-sponsored monitoring of supply
wells in California indicates that groundwater has been contaminated by a
wide variety of organic chemicals in various areas throughout the state. The
chemicals that are most frequently observed, certain industrial solvents and
pesticide active ingredients, would, on the basis of current understanding of
subsurface fate and transport, be expected to have a relatively high likeli-
hood of contaminating groundwater provided they are released in sufficient
quantities. Apparently no monitoring has specifically investigated the
possibility of groundwater contamination by the inert ingredients of pest-
icide formulations. However, consideration of the types of chemicals often
used as inerts and their likely subsurface behavior suggests that they are as
likely to contaminate groundwater as some of the active ingredients which
have been detected. Thus, if significant quantities of the more toxic inerts
are actually used in California and elsewhere, monitoring of groundwater for
their presence would appear to be advisable.

Groundwater Monitoring in California. The collection of data on ground
water quality in California has occurred, is still occurring or is planned by
a wide variety of programs conducted by a variety of government and private
organizations. The following brief discussion, which is Timited to the
consideration of groundwater contamination by organic chemicals, is a
condensation of a more detailed review of the topic by Mackay et al. (12).

Because concern about groundwater pollution generally centers around the
quality of water extracted for use, much of the governmental attention has
focused on monitoring of supply wells. Monitoring of supply wells in
California for organic pollutants has been conducted by various organizations
for over 10 years and has resulted in a number of publications summarizing
the results (2, 3, 6, 7). One of the goals of these programs has been to
determine where the extracted ground water exceeds governmental standards for
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one or more pollutants, particularly the California State "action levels"
(ALs), which are health-based advisory (i.e. nonenforceable) standards. Also
of concern are the enforceable "maximum contaminant levels" (MCLs) set by the
Environmental Protection Agency, but few MCLs have been promulgated.

Table 1 presents a summary of the results of three of the governmental
efforts: 1) the monitoring of wells in large supply systems (>200 connec-
tions) by the California Department of Health Services in response to
Assembly Bill 1803 (AB 1803), 2) the compilation of monitoring data for
pesticides in supply wells in agricultural areas by the California Department
of Food and Agriculture prior to and later in response to Assembly Bill 2021
(AB 2021), and 3) the monitoring of wells in small supply systems (<200
connections) by the California Department of Health Services in the second
phase of the AB 1803 program. As the table shows, over 8000 supply wells
have been monitored in California for "pesticides" or "organic chemicals."
Here the term "pesticides" refers to a selected group of active ingredients
(2, 3), while the term "organic chemicals" refers to a subset of selected
solvents, fuel components, pesticide active ingredients, etc. (7). Table 1
shows that in over 2000 of the wells, one or more of the target organic
pollutants was detected. In the AB 1803 work, approximately 200 wells were
found to exceed one or more action levels. It is generally thought that this
is an underestimate of the problem since 1) prior to these programs, many
other wells were found to exceed ALs and were removed from service, and 2)
the DHS is considering lowering the AL for DBCP (dibromochloropropane) to
0.01 ppb, which will greatly increase the number of wells exceeding ALs.

Table 1. Monitoring of supply wells in California: summary of results.

A 1803- AB 2021- AB 1803
Large Various Small
Supply Wells Supply
Systems Systems
DHS DFA DHA
(1986) (1986) (1987)*
ANALYTES ORGANICS PESTICIDES ORGANICS
WELLS SAMPLED 2970 8376** 2278
WELLS POSITIVE 538 2303%* 162
WELLS OVER AL# 165 NA 38

NA Data not available

o Preliminary results of program in progress

*%  Includes data from California Dept. Health Sciences (4, 5)
monitoring

# AL = action limit

For each of the three programs discussed above, Table 2 1ists the ten
most frequently identified pollutants. In the AB 1803 program both in-
dustrial solvents and pesticide active ingredients were found. Through the
AB 2021 effort, the Tlisted pesticide active ingredients were found in




groundwater beneath agricultural areas. DFA (1986) attempted to determine
the likely source of the various pesticides and related products found in
groundwater beneath agricultural areas and concluded that only 9 of the 16
detected probably arose from nonpoint agricultural use of the pesticides
aldicarb, aldicarb sulfone, atrizine, DBCP, 1,20 (1,2 dichloropropane),
diuron, EDB (ethylene dibromide), prometon and simazine. The rest presumably
derived from spills, storage or other releases of the chemicals. Thus, the
eight most frequently detected pesticide active ingredients are, according to
DFA, reaching groundwater as a result of nonpoint agricultural use.

Subsurface Transport and Fate of Organic Chemicals. Numerous publica-
tions address the processes that control subsurface transport of organic
chemicals at a variety of levels of detail (10, 11, 13, 14, 16). It is
sufficient, for the purposes of this paper, to note that pesticides are
generally assumed to be transported through the unsaturated zone dissolved in
water, although transport in the vapor phase may be important in some cases,
particularly for the more volatile chemicals (9, 10, 11). The potential for
significant pollution of underlying groundwater is then a function of the
rate of transport (i.e. mobility) through the unsaturated zone and the.rate
of the processes that degrade or transform the applied chemical in the
subsurface.

Table 2. Ten most frequently observed pollutants in monitoring of
supply wells, listed in descending order of frequency.
Abbreviations are explained in the note following the table.

AB 1803- AB 2021- AB 1803-
Large supply Various Small Supply
Systems Wells Systems
PCE DBCP* DBCP

TCE Atrazine* PCE

DBCP 1,2 D* TCE
Chloroform Simazine* Chloroform
1,1 DCE Aldicarb* 1,2 D
1,1,1 TCA EDB* 1,1 DCA
Carbon Tet. Diuron* 1,1,1 TCA
Atrazine Prometon* Phthalates
1,2 DCE Bromacil Atrizine
Simazine Molinate TCFmethane

*Groundwater pollution by these pesticides was
judged by California Dept. of Food and Agriculture
(3) to be the result of nonpoint agricultural use.

Note: PCE (tetrachloroethylene), TCE (trichloroethylene), DBCP (dibro-
mochloropropane), 1,1 DCE (1,1 dichloroethylene), 1,1,1 TCE
(1,1,1 trichloroethane), Carbon tet (carbon tetrachloride), 1,2
DCE (1,2 dichloroethylene), 1,2 D (1,2, dichloropropane), EDB
(ethylene dibromide), 1,1 DCA (1,1 dichlorcethane), TCFmethane
(trichloromethane)















































































































































































































































































































































































































































































































































































































