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WEEDS REDUCE CROP YIELDS by competing
with crops for water, nutrients and light. Some weeds
release toxins that inhibit crop growth, and others
may harbor insects, diseases, or nematodes that attack
crops. Weeds may interfere with harvesting opera-
tions, and in some instances, contamination with
weed seeds or other plant parts may render a crop
unfit for market. It is obvious that profitable crop
production depends on effective weed control.

Some Basic Principles
You should never attempt to establish a vegetable
crop in fields that are badly infested with perennial
weeds such as quackgrass, yellow nutsedge, or Canada
thistle. Herbicides and tillage should be used to
control these pests at least one year in advance.

Usually, effective weed control in vegetable crops
requires a combination of management techniques.
You may need to use a combination of different herbi-
cides or alternative methods. In some cases, minimiz-
ing tillage can effectively reduce weed populations.
Growing the same crop year after year, using the same
weed control techniques, will encourage the develop-
ment of problem weeds. Rotation of crops, herbicide
or tillage methods can help solve this problem. When-
ever you see a small infestation of a problem perennial
weed invading a field, it should be eradicated imme-
diately. Wherever possible, weeds should be pre-
vented from producing seed. One plant can produce
thousands of seeds, and these seeds will live in the
soil for many years.

Although herbicides offer an effective and economi-
cal means of weed control, certain risks are inherent
in their use. Crop injury is one of these risks. No crop
plant is completely resistant to herbicide injury, but
is able to tolerate a certain dosage range. Selectivity,
or the ability of a herbicide to kill weeds without
harming plants, may be partially lost under favorable
weather conditions. Careless application can also
result in injury to your plants or those of a neighbor.
Injury can range from complete destruction of plants
to slight stunting or discoloration which often has no
long-term adverse effect.

Types of herbicides: — Many of the herbicides used
in vegetable crops are chemicals that kill germinating
weed seedlings in the soil. They may be applied and
mixed into the soil prior to planting (pre-plant incor-
porated) or applied to the soil surface after planting
and before crops or weeds emerge. As a group, these
are called pre-emergence herbicides.

Surface moisture must follow surface treatment for
most soil-applied herbicides to be effective; you will
obtain best results whepn these herbicides are carried
into the soil by rainfall or overhead irrigation. Rates
of application vary with soil type. In general, lower
rates are needed on sandy (coarse textured soils) than
are needed on clays or mucks (fine textured soils).

Other herbicides are applied to the foliage of plants.
As a group they may be called post-emergence herbi-
cides. They may burn off the tops of weeds (contact
herbicides) or they may be transported throughout the
plants and kill the underground parts (translocated
or systemic herbicides). The latter type of chemical
is particularly useful for controlling perennial weeds.
The performance of post-emergence herbicides is
altered by the amount of water used per acre, wet-
ting agents, and the size and vigor of the vegetation.
Follow directions carefully to assure good weed kill
with minimal crop injury.

Use Chemicals Safely

Herbicides, like all other pesticides, should be
handled with extreme caution. There are two good
reasons for using pesticides safely:

e To keep yourself and other people from being

poisoned.

¢ To avoid harming the environment.

Many pesticide accidents have occurred when the
operator was filling the spray tank. Although the
greatest health hazard is considered to be ingestion
of these chemicals by mouth, there is also danger of
irritation to skin and eyes. Rubber gloves and gog-
gles should be worn when handling herbicides. Avoid
breathing vapors of these chemicals. Heed all hand-
ling precautions that are printed on the label.

Using more chemical than is recommended can
produce a residue carryover in the soil. This could
damage sensitive crops planted in the next season.
Some chemicals that are used for control of perennial
weeds will last more than one year in the soil. Be
sure to keep this in mind when planning your crop
rotations. The suggested chemicals in this bulletin
should dissipate in one growing season unless other-
wise specified. Check product labels for precautions
on rotational crops.

Registration of Herbicides and Mixtures

Suggestions in this bulletin are based on field trials
conducted in Michigan and other states over a period
of several years. Use of these chemicals and methods
requires registration of the products by the Environ-
mental Protection Agency. Growers or commercial
applicators should not use a chemical on a crop for
which the compound is not registered; to do so could
lead either to a severe fine for misuse or confiscation
of the crop if excessive residues are found in that crop.

Do not mix herbicides with other herbicides or
pesticides unless compatibility and safety have been
demonstrated. Herbicide combinations suggested in
this bulletin are either formulated together, registered
for use as tank mixes, or have been used together for
many years with good safety.

Weed Sprayers

Many types of sprayers are suitable for chemical

weed control. You do not need to buy expensive,



high-gallonage, high-pressure spray equipment. A
complete weed-control sprayer should have the fol-
lowing features:

1. A low pressure pump. It should be easily re-
‘placed, not subject to damage by wettable powders,
and have minimum capacity of 9 gallons per minute.

2. Solution agitation (stirring). It can be either
mechanical or a bypass from the pump. If a power
takeoff sprayer does not provide agitation, add a
bypass to a galvanized tee between the pump and
pressure gauge. To increase agitation in the tank,
place an agitator nozzle on the end of the overflow
hose. In this case, a separate valve on the bypass line
will regulate pressure. If the pump does not have
enough capacity for agitation under specific spraying

conditions, provide it by using both the next lower

tractor gear and nozzle tips with a smaller orifice.

3. 50-mesh screens for suction line and nozzles.
Wettable powders will not go through the 100-mesh
screens which are sometimes provided.

4. A spray boom. It should have nozzles adjustable
for distance between nozzles on the boom and for
height above the ground. This is especially important
for band spraying.

5. A gauge to measure pressure accurately up to
100 pounds per square inch.

6. Flat fan nozzles. The best nozzle size for general
use is equivalent to an 8004 Teejet. For most work, a
wide-range nozzle—73 or 80 degrees—is best because
the boom can be held close to the ground to reduce
drift. This is most important when it is windy.

Cleaning Weed Control Sprayers

It is important to keep weed control sprayers clean.
This is especially true if you use them to spray more
than one crop or to apply fungicides and insecticides.

Do not use a sprayer to apply either insecticides or
fungicides if the sprayer has contained 24-D type
herbicides.

When cleaning a sprayer, thoroughly rinse the
whole sprayer with water, inside and out, including
boom, hoses and nozzles, both before and after clean-
ing. Partially fill the sprayer with water before you
add the cleaning agent. Keep the pump running so
that the cleaning solution will circulate throughout
the sprayer. Do not leave corrosive cleaning agents
in the tank or spray system more than 2 hours.

When you are using only pre-emergence sprays, a
good rinsing with water is enough. For other spraying
purposes, remove weed-killers from sprayers by add-
ing 1 gallon of household ammonia or 5 pounds of sal
soda to 100 gallons of water. Allow this solution to
stand in the sprayer for at least 2 hours. Drain it out
through the boom and nozzles, and rinse the sprayer
with water. Do not let spray solutions stand in the
tank overnight. Do not allow solutions to run into
streams or other water sources.

Sprayer Calibration

One of the most important factors in effective weed
spraying is accurate calibration—determining the
amount of spray material applied per acre. A range
of 20 to 60 gallons per acre, at a pressure of 20 to 60
pounds per square inch, is satisfactory.

Adjust the boom height so that the spray overlaps
about a third at ground level. For overall spraying,
using 80 degree nozzles, this places the nozzles about
18 to 20 inches apart on the boom and 18 to 20 inches
from the sprayed surface. '

A good way to calibrate a sprayer is to:

1. Fill the spray tank with water only.

2. Spray a measured area, in a field if possible, at a
fixed tractor speed and pressure gauge setting. Be
sure to allow for partial coverage if bands are used.

3. Measure the amount of water needed to refill
the tank.

4. Divide this amount by the fraction of an acre
sprayed to get the gallons applied per acre.

5. Mix the amount of chemical desired per acre
with water to give this much spray material.

For example, if 10 gallons were applied on one-
fourth acre, the volume of spray material applied
would be 40 gallons per acre. If you change the trac-
tor speed or gear, pressure setting, nozzle size, or
number of nozzles, the amount of liquid applied per
acre will be different and recalibration will be neces-
sary.

Band Application in Row Crops

Since weeds in the crop row are usually the hardest
to control, it may cost only 50 percent as much to
spray herbicides in a band over the row rather than
to cover the whole area. .

For band applications, adjust for the area actually
sprayed and not for the total acres in the field. For
example, suppose the recommendation for a chemical
is 4 pounds per acre, and 12-inch strips are sprayed
over 36-inch rows. Only one-third of the ground area
will be covered with spray materials, so only 114
pounds of chemical (one-third of 4 pounds) will be
required per acre. Four pounds of chemical will then
cover 3 acres of the crop.

To adjust the sprayer for band application, place
the boom so that there is one nozzle over each row
and plug the nozzle between rows. This is not always
easy with standard booms, but you can buy adjustable
booms or adapters.

Trade names and formulations of herbicides are
given for the convenience of the users. Other formula-
tions of the same herbicides, or other herbicides with
the same active ingredients may also be labeled for use
on certain crops. The Cooperative Extension Service
and Michigan State University do not endorse any
product nor discriminate against those not mentioned.
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MICHIGAN STATE UNIVERSITY

COOPERATIVE
EXTENSION

SERVICE

MSU Is an Affirmative Action/Equal Opportunity Institution. Cooperative Extension Service programs are open to all withoyt
regard to race, color, national origin, sex, or handicap.

Issued in furtherance of cooperative extension work in agricuiture and home economics, acts of May 8, and June 30, 1914, in
cooperation with the U.S. Department of Agriculture. Gordon E. Guyer, Director, Cooperative E: ion Service, Michigan State
University, E. Lansing, Mi 48824.

This information is for educational purposes only. Reference to commercial products or trade names does not imply endorsement
by the Cooperative Extension Service or bias against those not mentioned. This bulletin becomes public property upon publication
and may be reprinted verbatlim as a separale or within another publication with credit t0 MSU. Reprinting cannot be used to
endorse or advertise a commercial product or company.
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