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INTRODUCTION

Today sugarbeet growers have available very effective
mechanical tools, chemical tools, electric and electronic
weeders. Most species of weeds that may be found infes-
ting beet fields can be effectively controlled with the
use of these tools. However, the question must be asked--
at what price?

Not too many years ago it was somewhat rare to see
sugarbeet fields that were not heavily infested with weeds
at harvest. Today, it is unusual to see fields that are
overgrown with weeds. This is a great accomplishment and
beet growers deserve a lot of credit for their progressive
attitude in the adoption of new technology and for their
innovativeness.

The price of weed control is an important considera-
tion because farmers can continue growing beets only as
long as the cost of production is exceeded by the money
they receive for the beets delivered to the processing
plants. Weed control is a major production cost item and
unless intelligently planned, this one item can signifi-
cantly affect the profitability of growing beets.

The Cost of Herbicides

During the past decade many selective herbicides were
registered for use in sugarbeet production. Growers now
have the option of using these chemical tools prior to
planting preplant incorporated, or they can use them after

planting commonly referred to as preemergence. Some of
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them can be used following the emergence of the weeds and
beets, postemergence. Still others can be applied post-
thinning or lay-by, to maintain control until harvest.

Herbicides are available that can provide effective
weed control from planting to harvest. Some of these her-
bicides were first marketed when the price of sugar was
high and growers were anxious to produce a good crop at
almost any price. Today sugar does not command a high
price and unless growers carefully scrutinize every item
of production, their profit can rapidly melt away.

Since herbicides are expensive, their proper selection
and judicious use cannot be overemphasized. It is impor-
tant to keep in mind that no single herbicide controls all
the weeds that are found infesting beet fields. In most
fields combinations and/or sequential applications of her-
bicides coupled with one or two timely cultivations are
required to maintain good weed control.

The selectivity of sugarbeets to the available herbi-
cides vary greatly. Those having narrow tolerance are re-
commended by pest control advisors precisely and are ap-
plied by growers carefully. However, those herbicides
that show greater margin of selectivity tend to be applied
at higher rates than needed to obtain effective control.
This most often occurs with the use of preplant incor-
porated and preemergence herbicides used where seedbeds
are not properly prepared. The increased rate of applica-
tion is rationalized or justified for "insurance" sake.

Why Excessive Costs?

Excessive weed control costs which occur with the use
of selective herbicides, often result from lack of
knowledge of the weed infestation and failure to coordi-
nate the application of herbicides with the size of the
beets and the weeds.

We like to think of weed control as an exact science,
however, there are many factors that can influence the
performance and selectivity of herbicides. Some of these
are within the control of the user, others are beyond

their control, and still others are uncontrollable.
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Therefore, a good weed control program has to be flexible
in order to accommodate unforeseen events be they climatic
or due to managerial miscalculation.

Scientific information can be developed regarding the
use of herbicides, their mode of action, their behavior in
the soil, and their persistance. The results obtained in
research studies can be summarized and publicized, but to
utilize the information in the field requires more than
scientific information. The ability to anticipate prob-
lems, schedule operations, adjust equipment properly, and
calibrate sprayrigs accurately is an art as well as a
science.

Generally, growers have numerous options for the eco-
nomical control of weeds in their fields. To avoid exces-
sive costs they must take into consideration the suscepti-
bility of weeds to the available herbicides and the acces-
sibility of the field for their timely application. Two
examples will illustrate them more vividly.

Grower "A" applied pyrazon (Pyramin) plus ethofume-
sate (Nortron) as a preemergence treatment in an 8 inch
band on beds spaced 30 inches apart in fall planted sugar-
beets. The broadleaf weeds and volunteer wheat were ef-
fectively controlled; however, annual ryegrass survived in
the treated areas and grew vigorously. In anticipation of
rainfall, propham (Chemhoe) was applied but rain did not
materialize and no control was obtained. Dalapon was ap-
plied to slow the growth of the ryegrass but by this time
the grasses were well tillered and very poor control was
obtained. Subsequently, the field was cultivated and hand
weeders were employed to remove the ryegrass from within
the planted row. The net result was extremely high costs
and reduced production because of the wrong herbicide pro-
gram was used.

Grower "B" anticipated that only broadleaf weeds will
be present in the field where beets were planted in late
November . The plan was to apply phenmedipham plus desme-
ipham (Betamix) postemergence in a 6 inch band. Rainfall
prevented the application of the herbicide with a
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groundrig. The decision was made to apply it by airplane,
and this necessitated broadcast rather than band applica-
tion. The weed control obtained was poor. Three weeks
later a second application was made with a groundrig but
several species of weeds were beyond their susceptible
stage of growth. The field had to be hand weeded at con-
siderable labor cost, and some yield reduction resulted
from weed competition caused by the delay.

In the first example, advance knowledge of the
presence of ryegrass would have enabled the grower to se-
lect the herbicides more effectively. In the second
example, it would have been more cost effective not to ap-
ply the herbicide by air but wait until a groundrig could
enter the field and plan to remove the larger, uncon-
trolled weeds by hand hoeing. Another alternative, con-
sidering a November planting date, would have been to have
applied pyrazon (Pyramin) preemergence allowing expected
rain to incorporate the herbicide.

Herbicides are expensive, therefore, their intelligent
selection and proper use cannot be overemphasized. How-
ever, the most costly herbicide or combinations of herbi-
cides can be cost effective if they perform the task for
which they were applied. Conversely, the least expensive
herbicide can be the most expensive and least profitable
to use if it fails to provide the desired weed control.
What is the Best Strategy?

There is a lot of interest today in developing models
for the control of unwanted competing vegetation inh sugar-
beets as well as in many other crops. There is no ques-
tion that it would be desirable to develop a model or a
strategy of weed control that could be used in all areas
where sugarbeets are produced. However, it is doubtful
that such a model or strategy can be developed, certainly
not 1in California where beets are grown under extremely
varied climatic conditions. In the San Joaquin Valley a-
lone sugarbeets are planted 10 months a year (September to
June), on many different types of soil, wunder sprinkler

and furrow irrigation and in rotation with 15 to 20 dif-
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ferent crops.

The weeds infesting beet fields wvary greatly, not
only from one area of production to another but from field
to field. Sugarbeets in many areas of California are
over-wintered, therefore, a specific fieid can b2 infestecd
with winter annual broadleaf weeds and grasses at the time
of planting and summer annuals can infest the same field
before harvest. In the same region of the state sugar-
beets may be planted during the late spring or summer
months and harvested the following year. The weed infes-
tation in these fields may be significantly different from
those planted in the fall or winter months.

The development of models for weed control with any
degree of reliability is remote. However, information is
available for planning effective, economical weed control
strategies for every beet field. It is essential during
the planning stage to be cognizant of factors that can in-
fluence the performance and selectivity of herbicides such
as:

a. Timing of application ralative to t“he growth of the
beets and weeds.

b. The texture of the soil - sandy soils may require
lower rates than clay soils.

c. Moisture conditions in the field - weeds stressed
for moisture are not controlled with postemergence
herbicides.

d. The temperature of the air and soil can influence
both the effectiveness and selectivity of .herbi-
cides.

e. The vigor of the crop and weeds. Vigorously growing
weed seedlings are most susceptible to selective
herbicides. Conversely, vigorously growing crops are
most tolerant to selective herbicideas.

Weed control cannot be separated from other cultural
operations. Every management decision made in the produc-
tion of beets can have significant influence on every
other operation including weed control. Advance planning
is essential and can be very profitable. All options need

to be considered and the plan must be flexible because un-
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foreseen and wunpredictable events can occur during the
growing season.

In sugarbeet production w2 are dealing with biological
systems that are dynamically interacting and continually
changing. The beet growers' objective is to create or en-
hance conditions that are favorable for the growth of
beets and unfavorable for the growth of unwanted competing
vegetation. To accomplish this, all available knowledge
and tools must be utilized. The objective of all beet
growers 1is to produce maximum yields per acre, but they
can continue farming only as long as they can accomplish
this profitably. With the increasing cost of 1labor,
equipment, fuel, energy, and herbicides, every grower must
carefully evaluate all inputs required to produce the
crop.

Good Strategies

The first step in the development of an effective pro-
gram is a definition of the problem or anticipated prob-
lem. To do this a grower or pest control advisor has to:

a. Know the weed infestation.

b. Be familiar with the susceptibility of weeds to the
available herbicide.

c¢. Know the tolerance of ©beets to herbicides at
different stages of their growth.

d. Be familiar with the availability of the equipment
for the application of herbicides.

e. Assess the accessibility of the field for the timely
application of herbicides. &

f. Be able to consider wiable alternatives and compare

their relative zosts.

A specific field may have the potential to yield the
highest tonnage of beets per acre, but if it is infested
with wild sunflower, cocklebur, parasitic dodder or peren-
nial weeds such as johnsongrass, Bermudagrass or field
bindweed, it may be more profitable to plant it in a field
free of these weed species even though the substitute
field may have a lower yield potential.

Although there is no one low priced stragegy that is
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applicable to all fields, a viable cost effective weed
control program can be designed for every beet field. Un-
like a few years ago, a large number of herbicides are now
available to beet growers. Some of them are advertised
very convincingly, but the script written to promote the
use of herbicides may not be the best information upon
which a weed control strategy should be based.

Beet growers should welcome the registration of new
herbicides because it increases their arsenal to fight
their battle with weeds. However, one cannot assume that
recently registered herbicides are the best or most eco-
nomical just because they are new. During the past couple
years some beet growers expressed concern that they cannot
afford to grow beets because their weed control costs are
too high. Examination of their program clearly indicated
that with better advanced planning weed <control costs
could be reduced significantly.

In several situations a grower, anxious to avoid the
use of costly hand labor, applied an herbicide at a time
when the weeds were beyond their susceptible stage of
growth. It would have been more cost effective to accept
the fact that the proper timing for the application of the
herbicide has passed, therefore cultivation followed by
hand weeding is the best way the field can be cleaned ef-
fectively and economically.

SUMMARY

In California, information has been developed relating
to the performance of herbicides and the susceptibility of
weeds to the registered herbicides. However, our job is
not accomplished until this information is put to practi-
cal wuse in every beet field. To do this effectively and
economically a weed control strategy has to be developed
for the entire farm.

The cost of weed control can be greatly influenced by:
a. proper field selection,

b. carefully selected cropping sequence, rotation,

c. proper seed bed preparation,
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The

pre-irrigation and timely crop irrigations,
sanitation,
proper fertilization, and

timely insect and disease control.

benefits of an effective weed control program are

numerous. The most obvious are:

*

*

Reduction in the cost of production.

Reduction in the fuel and energy requirement to pro-
duce and process the crop.

Increased crop yield.

Increase in the efficiency of the wutilization of
fertilizer, water, fungicides and insecticides.

Increase in the efficiency of harvest.

Maximize the profit potential of the crop.



