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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. 

An effective weed control pro­
gram includes environmentally 
sound cultural, mechanical, and 
chemical weed-control methods. 
The increasing concern with pes­
ticide residues in the environment, 
food, and groundwater make it 
especially important that growers 
use herbicides as efficiently as possi­
ble. Crop rotation, cultivation, use of 
cover and companion crops, and use 
of different herbicides avoids build­
up of resistant weeds and pesticide 
residues in the soil. 

Safe Use of Pesticides 
Herbicides may be grouped in 

several different classification sys­
tems: 
• selective vs. non-selective 
• contact vs. translocated 
• preplant incorporated vs. 

preemergence vs. postemergence 
• soil incorporated vs. soil surface 

applied vs. foliar applied 
• type of activity within the plant 
• chemical family 

By knowing and understanding 
these various classifications, it is 
possible to develop an effective 
chemical weed control program for 
most crops, using minimal herbicide 
while obtaining good weed control. 

Selection of Herbicides 
Select and purchase herbicides 

that are labeled and effective for the 
crop and weed problems on your 
farm. Read the label before purchas­
ing to make sure the pesticide meets 
your needs. Be sure it is effective on 
your soil type and against your weed 
pests. 

Pay particular attention to the 
Environmental Hazards block of all 
pesticide labels. Under the 
Endangered Species Act, all pesticide 
labels are required to indicate 
whether or not a particular product 

is prohibited from use in certain 
states or counties. If your farm lies 
within a habitat range of an en­
dangered species, you will be prohi­
bited from using certain pesticides. 
Check the label for these new label 
restrictions before you purchase a 
pesticide. 

Groundwater 
Preservation 

Residues of some pesticides, 
because of their characteristics and 
the amount used, may be found in 
surface or groundwater. Several 
chemical characteristics, including 
solubility in water, rate of degrada­
tion, volatility, and tendency for 
fixation on soil particles or organic 
matter will have an effect on the 
amount of pesticide appearing in 
groundwater. Physical characteris­
tics of the site, including soil type, 
soil depth, water table depth, slope, 
and weather also have an effect on 
the appearance of pesticides in 
groundwater. Growers should be 
aware of all the factors involved and 
make every effort to avoid contami­
nation of surface or subsurface water. 

Pesticide Emergency 
Preparedness 

When purchasing a pesticide, 
obtain a specimen label from the 
dealer and keep it on file on the farm. 
This label will be available im­
mediately if an emergency involving 
a pesticide occurs. Take the speci­
men label along to a medical treat­
ment center if an individual has 
suffered pesticide poisoning. 

Read and observe closely the 
Precautionary Statements section 
of the label. Make sure that several 
people are aware of and can adminis­
ter treatments for pesticide poison­
ing contained in the Statement of 
Practical Treatment on the label. 

Transporting Pesticides 
Have pesticides delivered directly 

to your pesticide storage facility to 
avoid liability and potential acci­
dents and spills in transit. 

Storage of Pesticides 
Pesticides must be stored in a 

facility that will protect them from 
temperature extremes, high humid­

ity, and direct sunlight. The storage 
facility should be heated, dry, well 
ventilated, and designed for easily 
handling pesticide material. The 
storage facility should be designed 
and built with materials that meet 
federal and state codes and regula­
tions for the storage of flammable 
and combustible materials. Store 
only pesticides in such a facility and 
always store pesticides in their 
original containers. 

Do not store any feed, seed, food, 
or fertilizer with pesticides. Do not 
store protective clothing or safety 
equipment in the pesticide storage 
facility. Store herbicides separately 
from other types of pesticides to 
avoid contamination of one material 
by another. 

Keep the facility locked at all 
times when not in use to prevent 
animals, children, and irresponsible 
adults from entering and becoming 
poisoned. Post the facility as s.Pes-
ticide Storage Facility to warn 
others that the area is off limits. 
Maintain an accurate inventory of 
the pesticides stored in the facility at 
all times in case of emergency. 

Always read and follow the Storage 
and Disposal section of pesticide 
labels for specific storage and handl­
ing instructions. 

Handling and Mixing 
ofPesticides 

Always wear protective clothing 
and equipment when handling, 
mixing, and applying pesticides and 
during cleanup of application equip­
ment. Protective equipment should 
include full coverage clothing 
(heavy gauged rubber slicker or 
TYVEKsuit), chemical resistant 
gloves and boots, goggles, hard hat, 
and a MSHA/NIOSH-approved respi­
rator or air purifier with a chemical 
absorbent or filtering material 
appropriate for the pesticide being 
used. Take care of all protective 
equipment as if your life depends 
on it. 

Mix pesticides standing upwind 
and keep the pesticide container 
below shoulder level. Avoid exces­
sive splashing with liquids and dust 
clouds with solid materials. If pes­
ticides are spilled on you, wash them 
off immediately with lots of soap and 
water and change your clothing. 
Resume the operation only after 
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cleaning up any spilled pesticide. 
Use closed handling and mixing 
systems when appropriate. 

Mix only the amount of pesticides 
required for the area to be treated. 
Keep unauthorized persons out of 
the area in which you handle pes­
ticides. 

Handling and 
Disposing of Pesticide 
Containers 

All pesticide containers are consi­
dered HAZARDOUS WASTE unless 
they are triple rinsed. Use the rinsate 
as additional dilution in the spray 
mixture. After triple rinsing empty 
pesticide containers, puncture both 
ends so that the containers cannot 
be reused. Metal and plastic contain­
ers can be offered for recycling. If 
recycling is not available, dispose of 
them in a state licensed sanitary 
landfill. Dispose of all paper contain­
ers in a sanitary landfill or municipal 
waste incinerator. Do not bury or 
burn any pesticide containers. Do 
not reuse empty pesticide containers 
for any purpose. 

Cleaning of Pesticide 
Application Equipment 

Follow all specific label directions 
for cleaning application equipment. 
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 
fungicides. The need for extensive 
cleaning can be minimized if one 
sprayer is dedicated to herbicide 
application only. 

Do not use a sprayer to apply 
insecticides 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 circu­
lated throughout the entire system. 
Spray the water through the nozzles. 
Apply the rinsate to cropland accord­
ing to recommended rates. Repeat 
the process when changing her­
bicides 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 clean­
ing 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 solu­
tion in the tank overnight. 

Unused and Unwanted 
Pesticides 

Pesticides that for some reason 
cannot be used on a crop must be 
disposed of as hazardous waste. To 
avoid the difficulty and expense of 
hazardous waste disposal, use your 
pesticides on labeled crops. If you 
have to dispose of some pesticides, 
contact the Michigan Department of 
Natural Resources, Hazardous Waste 
Management Division, for instruc­
tions on disposal. 

Application of 
Pesticides 

Prior to any application, the equip­
ment used must be thoroughly 
checked for sound operation and 
accurately calibrated. Poor mainte­
nance and calibration practices lead 
to excessive residues on the crop 
and could harm humans, animals, 
crops, and the environment. Inspect 
and calibrate the application equip­
ment frequently. Also, inspect the 
equipment during use to prevent the 
unintentional misapplication of 
chemicals. If equipment needs 
repair, stop spraying and fix the 
problem immediately. 

Do not spray when the wind is 
greater than 10 miles per hour and/or 
weather conditions (e.g., inversions) 
are conducive to pesticide drift away 
from the target area. Make every 
effort to AVOID PESTICIDE DRIFT! 

Warn all unauthorized persons to 
leave a target area being treated with 
a pesticide. This is the responsibility 
of both the applicator and grower. 
Warn occupants of properties near 
the target area when such precau­
tions are specified by a pesticide 
label or when common sense dic­
tates a written or verbal warning. 

Re-entry into the 
Treated Area 

Read and follow the label instruc­
tions on re-entry for each pesticide 
used. Post areas that have been 
treated to warn others not to enter 
until the specified re-entry time has 
elapsed. Posted signs should be as 
legible as a highway speed limit sign. 
Take down the postings when the 
re-entry time is over. Any person 
who has to go into a treated area 
prior to the elapse of the re-entry 
period must wear protective cloth­
ing and equipment. Farm workers 
should not work in any treated area 
until the re-entry time has elapsed. 

Plan to conduct a farm worker 
RIGHT-TO-KNOW training program 
for all your employees. Use this 
training time to improve and main­
tain quality safety procedures for 
using agricultural chemicals on your 
farm. Contact your county Coopera­
tive Extension Service agent to assist 
you in setting up a right-to-know 
employee training program on farm 
chemicals. 

Spraying Equipment 
A weed control sprayer should be 

made of non-corrosive materials, 
easy to clean, and have the following 
features. 

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

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

3- An agitation system — The 
bypass from the pressure control is a 
good source of agitation. Direct the 
agitation line into the bottom of the 
tank. Make sure there is always some 
agitation in the tank. 

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

5. Pressure gauge — A pressure 
gauge calibrated to 100 psi should be 
mounted on the boom as near to the 
nozzles as possible. 

6. Boom — The boom should be 
adjustable from 18 to 36 inches 
above the ground. It should be built 
so tiiat it contains shock absorbers to 
keep the boom level when going 
over rough ground. 
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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 can be used as a 
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. Adjust the boom height so that 
the spray overlaps about 30 percent 
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. Spray a measurable area in 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 (in feet) X boom width (in 
feet) -J- 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 chemical 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 applica­
tions. 

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=granule 
L=liquid 
S or SP=soluble powder 
WorWP=wettable powder 

Pesticide Registration 
Pesticides must be registered 

with the U.S. Environmental 
Protection Agency and the Michi­
gan Department of Agriculture 
before they can be used legally in 
Michigan. This bulletin suggests 
using pesticides to manage pests. 
Purchase only those pesticide 
products that are labeled for the 
crop you wish to use it on and the 
pest you wish to control. Re­
member that the pesticide label is 
a legal document on pesticide 
use. Read the label carefully and 
closely follow all instructions and 
limitations. The use of a pesticide 
in a manner not consistent with 
the label can lead to injury of 
crops, humans, animals, and the 
environment, and also can lead to 
civil fines and/or condemnation 
of the crop. Pesticides are good 
management tools to control 
pests, but only when they are 
used in an effective, economical, 
and environmentally sound 
manner. 
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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 

Office of Hazardous Waste Management 
Michigan Department of Natural Resources 
Lansing, MI 48909 
Center for Environmental Health Sciences 
Michigan Department of Public Health 
Lansing, MI 48909 

(517) 373-1087 

(517) 373-2730 

(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 
3901 Beaubien 
Detroit, MI 48201 

Western Half of Michigan 
(within Grand Rapids City proper) 
(616) 774-7854 
(within the 616 area code) 
(800) 442-4571 
(statewide) 
(800) 632-2727 
Blodgett Regional Poison Center 
Blodgett Memorial Medical Center 
1840 Wealthy, S.E. 
Grand Rapids, MI 49506 

Upper Peninsula 
(within Marquette City proper) 
(906) 225-3497 
(Upper Peninsula only) 
(800) 562-9781 
UP. Poison Control Center 
Marquette General Hospital 
420 West Magnetic Street 
Marquette, MI 49855 

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 
( ) -
and 
Fire Marshal Division, Michigan State Police 
(Local authorities will assist in contacting 
the State Fire Marshall.) 
Traffic Accident 
Local Police Department, Sheriffs Office, or 
State Police 
( ) -
and 
Motor Carrier Division, Michigan State Police 
( ) -

Environment Pollution 
Pollution Emergency Alerting System 
Michigan Department of Natural Resources 
3500 North Logan 
Lansing, MI 48909 
(800) 292-4706 

Pesticide Use Incidence 
Pesticides & Plant Pest Management Division 
Michigan Department of Agriculture 
(517) 373-1087 


