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FOREWORD

Major weeds are highly competitive and may deprive crops, and even other
weeds, of nutrients, water, light and space. In the case of cotton, uncontrolled
weeds will impact both yield and quality adversely. Weeds can interfere with
planting, efficient application of pesticides and irrigation water, boll opening and
drying and harvesting. Weeds also may harbor or act as alternate hosts for cotton
insect and disease pests. In addition, some weeds produce and and release inhib-
iting substances that adversely affect neighboring crop and weed plants.

Today, cotton is grown in an environment shared by some 30,000 or so species
of weeds. Fortunately, in a given field or season, the number of troublesome
species usually is limited to ten or less.

Weed control was not looked upon as a separate science until after the intro-
duction of selective herbicides in the late 1940s and early 1950s. Prior to that
time, weed research to develop new control methods was very limited and
spread among several scientific disciplines.

Cotton was one of the first major crops for which producers recognized the
need for, and importance of expanded research—both applied and basic—to de-
velop new weed control technology. They recognized that one of the first needs
was to have scientists trained in weed science and interested in using that training
to develop the needed technology for cotton. In the 1950s and early 1960s, the
Foundation for Cotton Research and Education (now The Cotton Foundation)
funded several graduate assistantships in weed science. Two of the early recipi-
ents were Dr. John T. Holstun and Dr. Chester G. McWhorter. Dr. Holstun is
deceased, but he made tremendous contributions during his shortened career.

Dr. McWhorter, a co-editor of this cotton reference book, still is making major
contributions. He was president of the Weed Science Society of America 1983
and editor of the Society’s 1987 monograph entitled Methods of Herbicide Appli-
cation. Dr. McWhorter was recognized in 1989 by the U.S. Department of Agri-
culture as recipient of the ARS Distinguished Scientist of the Year Award.

The cotton industry played a significant role in early weed research in several
other ways. During the 1960s, several state and federal pioneering weed research
programs were funded in part by the Cotton Producers Institute, the forerunner
to Cotton Incorporated. The cotton industry also played a major role in the suc-
cessful efforts in the 1960s that provided federal funds to significantly increase
weed research by both land grant institutions and USDA.

The cotton industry also played a role with regard to major contributions by
the other co-editor of this book, Dr. John R. Abernathy. However, the relation-
ship was more indirect. A short prelude is in order.

The High Plains of Texas often is referred to as the “biggest cotton field in the
world.” The 25 counties around Lubbock constitute the largest contiguous area
of cotton production in the world.

A grant from the Cotton Producers Institute to Texas A&M University in the

XV



1960s made it possible to establish the first full time weed research program for
cotton in the Texas High Plains. After several years of productive research, the
first scientist in that position moved on to university administrative work at Col-
lege Station. Dr. Abernathy filled that position in 1973 and has made significant
contributions to cotton weed management technology. In 1985, he became resi-
dent director of research at the Texas A&M Research and Extension Center at
Lubbock. He also served as president of the Weed Science Society of America
in 1991.

It is very appropriate that Drs. McWhorter and Abernathy served as co-
editors of this book, WEEDS OF COTTON: Characterization and Control.

The National Cotton Council is pleased to have played a significant role in
initiating The Cotton Foundation Reference Book Series. The first book in the
series, COTTON PHYSIOLOGY, recently was reprinted for the second time.
The three printings attest to the widespread interest in reference books on cotton.
We believe the interest in WEEDS OF COTTON: Characterization and Control,
the second in the series of books, will be as great.

As with the first book, the usefulness of WEEDS OF COTTON: Characteri-
zation and Control as a reference book will go beyond the traditional researcher,
teacher and student. Private agricultural consultants and agricultural chemical
industry representatives will find it to be a valuable source of information. Mod-
ern-day cotton producers also will find this book to be both interesting and use-
ful. They are the ones who are not satisfied with just having technology to use.
They want to know how it works and why. This helps them to refine and adapt
new technology to their own specific conditions and situations. Innovative pro-
ducers want to relate technology to economic returns and environmental
concerns.

The National Cotton Council and The Cotton Foundation are indebted to the
editors, Dr. Chester G. McWhorter and Dr. John R. Abernathy, and to the other
28 scientists who served as authors of the 15 chapters. These scientists have
dedicated considerable time and effort in making this a book everyone can be
proud of. A listing of all the contributors is shown on pages xxi through xxv.

James M. Brown, Ph.D.

Manager, Production Technology (Retired)
National Cotton Council

Consultant

The Cotton Foundation

1918 North Parkway

Memphis, Tennessee 38112
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PREFACE

Weeds are familiar plants to most people; however, authorities in many disci-
plines have struggled for decades to develop an all-encompassing definition for
these plants. Weed definition has never been a problem for the cotton farmer
who classifies any plant in the field other than cotton as being a weed. From the
time that cotton became a major crop in the United States in the late 1700s, the
removal of weeds by hand represented more than 50 percent of the labor input
required for production of the crop. Even as late as 1950 it was acknowledged
that 50 to 60 percent of the total labor requirement in cotton production was for
hand hoeing. The first attempts to use herbicides in the 1950s and early 60s were
primarily to reduce the need for the large amounts of hand labor.

When farmers from other regions of the United States first visit the Cotton
Belt, they observe that cotton producers may be overzealous in their attempt to
control weeds as they appear to obtain near perfect weed control. Cotton yields
are reduced from weed competition, especially competition during the first six
weeks of the growing season, but producers are also concerned about losses in
cotton lint quality because of weeds at harvest. The presence of weeds at har-
vest, especially grasses, will stain cotton lint and will cause trash from weeds to
be mixed in lint, thus greatly reducing its value. This concern for high lint quality
may cause cotton producers to seek a higher level of weed control than would be
expected in other agronomic crops.

Until the mid [900s the only form of weed control, other than hand hoeing,
was with animal-drawn cultivators. It was not unusual for cotton to be cultivated
weekly for the first 10 to 12 weeks of the growing season. Producers began shift-
ing to tractor-mounted cultivators in the late 1930s and this shift was completed
in the late 1940s when nearly all cultivation was with tractor-mounted cultivators.
During this evolutionary period, producers made use of other mechanical means
of control that included flame cultivators, rotary weeders, cross-cultivation and
mechanical choppers. They also made extensive use of geese, especially to con-
trol grass species. These practices often helped reduce costs but even so, large
quantities of hand labor still were needed to control weeds within the cotton drill.

Farmers were anxious to reduce the need for hand labor by using herbicides
when they first were introduced in the early 1950s. Early cotton injury experi-
ences caused many producers to be very cautious in their use of herbicides. It
was not until the early 1960s that the use of herbicides showed rapid and consis-
tent growth. Many highly selective herbicides were developed and marketed in
the 1960s. By the mid 1970s, most of the cotton produced in the United States
involved the use of one or more herbicides.

As the acreage treated with herbicides increased in the 1960s and 70s, ecologi-
cal shifts occurred whereby weeds, such as prickly sida, that had been almost
nonexistent in cotton fields became major weed problems. Perennials, such as
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purple and yellow nutsedge, silverleaf nightshade and perennial vines, became
much more troublesome because they did not have to compete with other weeds.
These ecological shifts caused many researchers to devote more effort toward
developing control technology for weeds that were not troublesome in the 1950s
and also to develop predictive capability as to what new weeds may be trouble-
some in the future. Studies of this type are an important part of many research
efforts in the United States at present. Accurate taxonomic identification of
weeds also became more important.

Cotton farmers have been unique, as compared to the producers of other
crops, in their desire to use innovative weed control technology. This was dem-
onstrated not only by the early use of geese, flame cultivation, cross-cultivation
and post-emergence-applied herbicidal naptha, but also by their early wide-
spread use of herbicides applied in postemergence-directed sprays. Cotton pro-
ducers adopted postemergence-directed application first and continue
widespread use of this practice today.

Many highly selective herbicides have been introduced and marketed during
the last three decades, but producers still do not have a herbicide for control of
broadleaf weeds that can be applied as a broadcast over-the-top-spray as in other
crops. This has forced cotton producers to continue to use postemergence-
directed sprays to control broadleaf weeds that escape preemergence treatment.
So many efficient herbicides were introduced in the 1960s that this decade has
been referred to as the “golden decade” and the “fabulous 60s”. At that time the
“state-of-the-art” of weed control in cotton with herbicides was probably at a
much more advanced stage than in other crops. Unfortunately, the introduction
of new, highly selective herbicides for use in cotton decreased while those that
became available for use in soybeans, corn and other crops increased dramati-
cally. As a result, many of the herbicides introduced in the 1960s, such as triflur-
alin, fluometuron, DSMA/MSMA, linuron and paraquat, have continued to be
valuable in cotton production into the 1990s.

In the 1950s and the 1960s, much of the research related to weed science in
cotton production was devoted to the evalution of new herbicides and in the
integration of these into existing weed control programs. The expanded use of
herbicides in cotton production inthe 1960s and 70s led to expanded research on
efficient application technology, the exact nature of weed interference, economic
losses caused by different weeds, and on the residual effect caused by the use of
herbicides. Expanded research also has been seen on the more basic aspects,
such as the relationship of herbicide chemistry to mode of action and herbicide-
soil-groundwater relationships as well as the more applied aspects, such as de-
veloping teamwork in weed management. These and other aspects are covered
in this monograph and it is our intent that this publication provide a record on the
state-of-the-art weed control technology in cotton to this point in history.
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We express our appreciation to the many authors who contributed their time
to make this publication possible. Hopefully, this book will not only serve as a
background reference in the area of weed science in cotton, but it may also serve
as the genesis for new ideas that lead to better weed management in this very
important crop.
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