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Basic Principles
of Weed Control
with Herbicides

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 often interfere
with harvesting operations, and
sometimes contamination with
weed seeds or other plant parts may
render a crop unfit for market. Profit-
able crop production depends on
effective weed control.

Effective weed control in vegeta-
ble crops requires the use of a combi-
nation of management techniques,
cultural methods, and herbicides.
Growing the same crop year after
year and using the same weed con-
trol techniques will encourage the
development of problem weeds.
Rotation of crops, herbicides, and
tillage methods will help reduce this
problem. Perennial weeds, such as
quackgrass, yellow nutsedge, or
Canada thistle, should be killed with
herbicides the year before planting
vegetable crops. Small infestations of
perennial weeds should be eradi-
cated immediately with spot sprays.
Whenever possible, weeds should
be prevented from producing seeds
to help reduce infestation in future
years.

Types of herbicides: PREEMER-
GENCE herbicideskill germinating
weed seedlings in the soil. They may
be applied and mixed into the soil
prior to planting (pre-plant incorpo-
rated) or applied to the soil surface
after planting but before weeds
emerge.

Most soil-applied herbicides
require soil moisture to be effective.
Best weed control will be obtained
when these herbicides are carried
into the soil by rainfall or sprinkler
irrigation. In general, lower rates of
preemergence herbicides are used
on sandy (coarse-textured) soils
than on clays or mucks (fine-tex-
tured) soils to obtain the same level
of control.

POSTEMERGENCE herbicides are
applied to the foliage of plants. They
may burn off the tops of weeds
(contact herbicides) or they may be
translocated throughout the plants

and kill the growing points (translo-
cated or systemic herbicides).
Translocated postemergence her-
bicides are effective against peren-
nial weeds.

Registration of Herbicides

Recommendations in this bulletin
are based on field trials conducted in
Michigan and other North Central
states over a period of several years.
Herbicides must be registered with
the US. Environmental Protection
Agency and the Michigan Depart-
ment of Agriculture before they can
be used legally in Michigan. Use of a
herbicide in a manner not consistent
with the product label can lead to
fines or condemnation of the crop.

The pesticide label is a legal docu-
ment on pesticide use. Read it care-
fully and follow all instructions. Do
not mix and apply together pes-
ticides if it is forbidden on any of the
labels. Mixes recommended in this
bulletin are legitimate.

The Use of Herbicides

Equipment

A weed control sprayer should be
made of non-corrosive materials,
easy to clean, and have the seven
following features.

1. Atank with a volume of 100 to
300 gallons to reduce filling and
mixing operations.

2. Apump with a capacity of at
least 10 gallons per minute and
pressure up to 100 pounds per
square inch (PSI).

3. Anagitation system — The
bypass from the pressure control is a
good source of agitation. Direct the
bypass line into the bottom of the
tank.

4. Screens — There should be 50
mesh screens in the intake line and at
eachnozzle.

5. Pressure gauge — The pres-
sure
gauge should be able to measure
accurately pressures up to 100 PSL

6. Adjustable spray boom —
boom should be adjustable from 18
to 36 inches above the ground.

7. Nozzles — Flat fan nozzles
with 73 to 95° angles are best suited
for most weed control work. Nozzle
volume can vary from 1 to 10 gallons
per minute, depending on the appli-
cation; 8002 or 8004 are good gen-

eral-use nozzles.

Sprayer Calibration

One of the most important factors
in effective weed control is accurate
calibration of the equipment. The
following steps canbe used asa
guide to calibrate a ground sprayer.

1. Determine the desired appli-
cation volume of carrier (usually
water) in gallons per acre (GPA).
Ten to 30 GPA at 30 to 40 PSI is
sufficient for most weed control
applications.

2. Adjustthe boom height so that
the spray overlaps about 30% at the
ground (or other surface to be
sprayed). With 80° nozzles, this
places the nozzles about 20 inches
apart on the boom and 20 inches
above the sprayed surface. Check
each nozzle at the recommended
pressure for output. Replace any
defective nozzles and screens.

3. Fill the spray tank and system
with water.

4. Sprayameasurable areain the
field, at a fixed speed and at the
desired pressure. Spray at least 20%
of the total tank volume and at least 2
acres of area.

5. Measure the volume of water
(in gallons) needed to refill the tank.

6. Determine the area (in acres)
that was test sprayed using the
following formula: length of area
sprayed (infeet) X boom width (in
feet) + 43,560 = acres sprayed.

7. Divide the volume sprayed by
the area sprayed to obtain the actual
output of the sprayer in gallons per
acre.

8. Make adjustments to tractor
speed, pressure, or nozzle size and
repeat steps 3 to 7 to change applica-
tion rate.

9. Calculate the amount of
formulated pesticide needed to treat
the desired area.

Band application — The ex-
pense of herbicide application can
be reduced by spraying bands over
the crop rows rather than the
whole field (broadcast application).
When spraying in bands, adjust the
amount of herbicide for the area
actually sprayed, rather than the
total acreage. The amount of chemi-
cal per gallon of carrier will remain
the same. Use even spray nozzles
(e.g., 8004E) rather than tapered
spray nozzles (e.g., 8004) for band



applications.

Pesticide Use Precautions

Handle herbicides, like all pesticides,
with extreme caution and respect.
There are three good reasons for using
pesticides safely and wisely:

1. To protect yourselfand others

from poisoning.
. 2. Topreventharmingand polluting
the environment.

3. Topreventcrop injury.

Pesticide accidents occur most often
during mixing and tank filling opera-
tions. Although accidental ingestion of
chemicals is considered to be the
greatest health hazard, there is also
great danger of poisoning when pesti-
cides contact skin or eyes and when the
dust or vapors are inhaled.

Protective clothing should be worn
at all times during the handling and
application of pesticides and the clean-
ing of spray equipment. Garments
should include full coverage clothing,
chemical resistant gloves and boots,
splashguard goggles, and an MSHA/
NIOSH approved respirator with a
carbon absorbent cartridge appropriate
for the chemical being used. Heed all
the precautionary statements on the
product label and cover-up to protect
yourself.

Using more chemical than recom-
mended on the label is illegal and can
result in the carryover of residues in the
soil. Pesticides may also leach into
surface or ground water. Herbicide
residues can also damage sensitive
crops the following year. Some long-
residual herbicides last more than one
year in the soil; keep this in mind when
planning a crop rotation program. The
herbicides recommended in this bulle-
tin should dissipate in one growing
season unless otherwise noted. Check
the product labels for precautions on
rotational crops.

Herbicides offer an effective and
economical means of weed control.
Crop plants are seldom completely
resistant to herbicide injury, but have
some level of tolerance. The ability of a
herbicide to kill weeds without harm-
ing crop plants (selectivity) may be
partially lost under unfavorable weather
conditions. Herbicide drift to non-
target crops often results in crop injury.
Do not spray under windy conditions.

Cleaning Pesticide Sprayers

It is important to clean weed control

sprayers after use, especially if they are
used for more than one crop and for
application of insecticides and fungi-
cides. The need for extensive cleaning
can be minimized if one sprayer is
dedicated to herbicide application only.

Do not use a sprayer to apply insecti-
cides or fungicides if the sprayer has
been used to apply 2,4-D type
herbicides.

When cleaning a sprayer used only
for herbicide application, only water
rinsing is necessary. Rinse the whole
sprayer with water, inside and out,
including boom, hoses, and nozzles.
Partially fill the spray tank with water
and keep the pump running so that the
water is circulated throughout the
entire system. Spray the water out
through the nozzles. Apply the rinsate
to cropland according to recommended
rates. Repeat process when changing
herbicides and at the end of each day.

Clean sprayers completely when
changing from herbicides to other
pesticides. Add 1 gallon of ammonia to
100 gallons of water. Pump it through
the system. Leave the cleaning solution
in the sprayer system for at least two
hours and then pump it out through the
nozzles. Do not apply the washing
solution to crops. Rinse the system with
water after draining the rinsate. Do not
leave pesticide solution or cleaning
solution in the tank overnight.

Pesticide Storage and Disposal

Reduce the need for and the hazards
of pesticide storage and disposal by
buying only what you will use during a
growing season and mixing only what
you need for each application. In addi-
tion, try to apply leftovers, water-
rinsates, etc., to the appropriate crop
rather than storing or disposing of it.
Long-term storage may reduce the
effectiveness and/or increase the tox-
icity of herbicides.

If storage is necessary, choose a
suitable environment that is dry, cool,
and out of direct sunlight. Avoid ex-
treme heat or cold. Place ina location
that is not accessible to children and
animals and that is not near food, feed,
or water. Keep pesticides under lock
and key when not in use. Store pesti-
cides in their original containers. Store
herbicides separately from insecticides
and fungicides to prevent possible
interaction. Check the product label for
specific storage recommendations. Do

not store protective equipment with
any pesticides.

Always triple rinse pesticide con-
tainers immediately after emptying.
Then, crush or puncture rinsed con-
tainers to prevent reuse. Dispose of
rinsed containers in a licensed sanitary
landfill or recycle through a scrap metal
dealer. Consult the phone directory for
scrap metal dealers or contact your
county Cooperative Extension Service
office for the nearest landfills. Also, the
product label will have additional,
important information on disposal.
Consultit.

Key to Abbreviations
in this publication

ae = acid equivalent

ai = active ingredient

DF = dry flowable

DS = dry soluble

E or EC = emulsifiable concentrate
ES = emulsifiable solution
ForFL = flowable

G = granular

L = liquid

S or SP = soluble powder
WorWP = wettable powder
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GENERAL PESTICIDE INFORMATION AND REFERRALS

County Cooperative Extension Service Office (___) -

Integrated Pest Management Programs
Michigan State University

East Lansing, MI 48824 (517) 355-0117
Center for Environmental Toxicology

Michigan State University

East Lansing, MI 48824 (517) 353-6469

Pesticides and Plant Pest Management Division
Michigan Department of Agriculture

Lansing, MI 48909

(517) 373-1087

Office of Hazardous Waste Management
Michigan Department of Natural Resources

Lansing, MI 48909

(517) 373-2730

Center for Environmental Health Sciences
Michigan Department of Public Health

Lansing, MI 48909

(517) 335-8350

PESTICIDE EMERGENCY INFORMATION

Human Pesticide Poisoning

Eastern Half of Michigan
(within Detroit City proper)
(313) 745-5711

(within the 313 area code)
(800) 462-6642

(statewide)

(800) 572-1655

Poison Control Center
Children’s Hospital of Michigan

Animal Pesticide Poisoning

Your Personal Veterinarian
(—)—

and

Animal Health Diagnostic Laboratory
Michigan State University

East Lansing, MI 48824

(517) 353-1683

Pesticide Fire
Local Fire Department

3901 Beaubien (—)
Detroit, MI 48201 - and

Fire Marshal Division, Michigan State Police

Western Half of Michigan (Local authorities will assist in contacting
(within Grand Rapids City proper) the State Fire Marshall.)
(616) 7747854 Traffic Accident
(within the 616 area code) . .
Local Police Department, Sheriff’'s Office, or

(800) 442-4571 .

. State Police
(statewide) ) i
(800) 632-2727

and
Blodgett Regional Poison Center . . .3 .
Blodgett Memorial Medical Center Motor Carrier Division, Michigan State Police

1840 Wealthy, S.E. ( )
Grand Rapids, MI 49506 Environment Pollution
Pollution Emergency Alerting System

Upper Peninsula Michigan Department of Natural Resources
(within Marquette City proper) 3500 North Logan

(906) 225-3497 Lansing, MI 48909

(Upper Peninsula only) (800) 292-4706

(800) 562-9781

U.P. Poison Control Center
Marquette General Hospital
420 West Magnetic Street
Marquette, MI 49855

Pesticide Use Incidence

Pesticides & Plant Pest Management Division
Michigan Department of Agriculture

(517) 373-1087



