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Certification in Michigan

You must be certified to purchase and apply the Restricted Use Pesticides (RUP) in this guide. 

Certification is based on an exam given by the Michigan Department of Agriculture (MDA).

· Phone the MDA Pesticide Section at 517-373-1087 for information on certification procedures, exam dates and locations or visit www.michigan.gov/mda/

To study for the exam, use the following bulletins:

· Private applicator certification: E-2195, Pesticide Applicator Core Training Manual
· Commercial applicator certification [Category 1A, field crops]: E-2195, Pesticide Applicator Core Training Manual  and E-2034, Commercial Field Crops Pest Control. 

Obtaining these study materials:  

· Your county MSU Extension office or the MSU Bulletin Office, East Lansing, 517-355-0240

· Free on the MSU Pesticide Safety Education Web Site at www.pested.msu.edu
Safe Use of Pesticides

Always thoroughly read the label for all pesticides that you use. Use the pesticide only for the purposes listed, and in the manner directed, on the label. Select only pesticides labeled for your crop and the pest(s) you need to control. To do otherwise may cost you in terms of efficacy or may lead to an unacceptable risk to humans, the crop, and the environment.

Handling and mixing pesticides


Always wear protective clothing and 

equipment when handling, mixing, and applying pesticides. Depending on the specific pesticide, protective clothing includes long pants, long-sleeved shirt, a spray suit, chemical resistant gloves and boots, eye protection, hard hat and a MSHA/NIOSH approved respirator with a chemical absorbent material. Protective clothing requirements are specified on the pesticide label.


Mix pesticides downwind and below eye level, and avoid excessive splashing.  If pesticides are spilled on your body, wash immediately with water and change clothing. Resume spraying only after cleaning up any spills. Use closed handling/mixing systems when possible. Keep unauthorized people out of the area when you handle pesticides.

Cleaning pesticide application equipment


Follow all specific label directions for cleaning application equipment. If such instructions are not given on the pesticide label, then triple-rinse the inside of the tank, spraying the rinsate on a labeled site. Wash the outside of the equipment in the target area and clean the spray system with an appropriate cleaning solution. Do not spray cleaning solution onto any crop; dispose of the cleaning solution as you would any municipal waste. Follow the equipment manufacturer’s guidelines for routine cleaning and maintenance.

 Pesticides and the Environment

Environmental fate of pesticides


When a pesticide is applied, it moves in the application area, and starts to break down. A pesticide becomes a problem if it disperses beyond the target site, and/or it persists in the environment for a long period. Different types of pesticide movement and break down are listed below.


Spray drift occurs at or soon after the time of application, before spray droplets have a chance to settle. Active ingredients do not differ in their potential for spray drift, but formulation does make a difference. The most important factor affecting spray drift is spray droplet size; larger droplets drift less. Apply pesticides using the largest droplet size that provides adequate coverage and control. Factors that impact droplet size are nozzle type, size, and orientation, spray pressure, and drift control additives. Other factors such as wind speed, temperature, and humidity also affect drift, but are not under the applicator’s direct control.


Vapor drift (volatilization) occurs when a pesticide turns into a gas, and is carried away from the target area by air currents. While spray drift can sometimes be seen during application, vapor drift is invisible and may occur for days after application. Active ingredients differ in their potential for vapor drift; pesticide labels usually mention the potential for volatility of pesticides. Avoid applying volatile pesticides when conditions favor volatilization, such as during a temperature inversion. Volatilization can sometimes be reduced through the use of low volatile formulations or by soil-incorporating the pesticide.


Adsorption is the binding of chemicals to soil particles. The amount of pesticide adsorption varies with pesticide properties, soil moisture, soil pH, and soil texture. Soils high in organic matter or clay are the most adsorptive; coarse, sandy soils are much less

adsorptive. A soil-adsorbed pesticide is less likely to volatilize, leach or be degraded by microorganisms. It is also less available for absorption by plants. Therefore, pesticides used on highly adsorptive soils may require higher rates or more frequent applications to compensate for soil adsorption.


Absorption is the uptake of pesticide by plants, animals, and microorganisms. Once absorbed, most pesticides are degraded. But residues may persist inside the plant or be released back into the environment as the plant decays.


Runoff is movement of pesticides in surface water, in the water itself or bound to soil particles carried by water. The amount of pesticide runoff depends on the slope of the field, the type of soil, the amount of rainfall (especially close to the time of application), and properties of the pesticide. For example, a pesticide applied to a saturated clay soil is highly susceptible to runoff. No-till, reduced-till, and soil incorporation reduces runoff. Surface grading, drainage ditches and dikes, and the use of border vegetation can reduce pesticide movement into surface water.


Leaching is the movement of pesticide through the soil into groundwater. Several factors influence leaching, including water solubility of the pesticide, soil structure/ texture, and pesticide adsorption to soil particles. If a pesticide is strongly adsorbed to soil particles, it is less likely to leach, regardless of its solubility (unless the soil particles themselves move with the water flow).

Photodegradation is the breakdown of pesticides by sunlight. Pesticides applied to foliage or the soil surface are broken down by sunlight. Soil incorporation reduces pesticide exposure to sunlight.


Microbial degradation occurs when microorganisms such as fungi and bacteria break down a pesticide. Microbial degradation can be rapid and thorough under favorable conditions, including warm temperatures, favorable pH levels, adequate soil moisture, and oxygen. Soil-applied pesticides are mainly broken down by microbes.


Chemical degradation is the breakdown of a pesticide by chemical processes not involving living organisms (for example, hydrolysis). Soil pH, soil temperature, and moisture influence the rate of degradation. Pesticides in groundwater are primarily broken down by chemical processes.

Keeping pesticides out of ground and surface water


In rural areas, 50% of people obtain their drinking water from wells, i.e., from ground water. Groundwater is stored in water-bearing geological formations called aquifers. It moves through aquifers and returns to the surface at springs, streams, or wells. The upper level of the saturated zone in the soil is called the water table. The water table depth fluctuates, depending on the amount of water removed from the ground and the amount added by recharge. 


Both surface water and groundwater are subject to contamination by point and non-point source pollution. Point source pollution refers to movement of a pesticide into water from a specific site. Non-point source pollution results from land runoff, precipitation, or percolation from a generalized area rather than from discharge at a single location.



It is very difficult to purify contaminated ground or surface water. Management practices can be implemented to reduce pesticide runoff and leaching, and to protect ground and surface water.

• Use integrated crop management —Minimize pesticide use by combining chemical control with other pest management practices such as tillage, cultivation, crop rotation, and pest scouting.

• Reduce compaction—Surface water runoff increases when soils are compacted.

• Rotate crops—Crop rotations may provide more surface crop residue and reduce the need for pesticides.

• Use conservation tillage practices— Include no-till, reduced till, cover crops, grass waterways and buffer strips in your production system.

• Consider the geology of your area —When planning pesticide applications, be aware of the water table depth and the permeability of the geological layers between the surface soil and groundwater.

• Select pesticides carefully—Choose pesticides with the least potential for leaching into groundwater or for runoff into surface water. 

• Transport Pesticides Safely—Have pesticides delivered directly to your pesticide storage facility to avoid accidents and spills in transit whenever possible. DOT shipping rules must be followed for transporting large quantities of pesticides, including proper placarding of the vehicle, liability insurance, and special handling requirements.

• Follow label directions—Labels carry crucial information about the proper rate, timing, and placement of pesticides.

• Calibrate accurately—Calibrate equipment carefully and often. 

• Measure accurately—Measure concentrates carefully before adding to the spray tank. Do not “add a little extra” to ensure the pesticide will do a better job. 

• Avoid back-siphoning—The end of the fill hose should remain above the water level in the spray tank at all times to prevent back-siphoning of chemicals into the water supply. Use an anti-backflow device when siphoning water directly from a well, pond, or stream. 

• Consider weather and irrigation—If you suspect heavy or sustained rain, delay pesticide application. Control the quantity of irrigation to minimize the potential for pesticide leaching and runoff.

• Avoid spray drift and volatilization—Do not spray when weather conditions (e.g. wind, inversions) are conducive to pesticide drift from the target area. 

• Clean up spills—When spills do occur, contain and clean them up quickly with an absorbent material such as kitty litter. Chemicals spilled near wells and sinkholes can move directly and rapidly into groundwater. Chemicals spilled near ditches, streams, or lakes can move rapidly into surface water.

• Change the location of mixing areas—Mix and load pesticides on an impervious pad, if possible. If mixing is done in the field, change the location of the mixing area regularly. Do not mix pesticides next to a water source, and do not let water run inadvertently on the soil near the mixing area. 

• Dispose of wastes and containers properly—All pesticide wastes must be disposed of in accordance with local, state, and federal laws. Pesticide containers are considered hazardous waste until they are cleaned or disposed of properly. When possible, reduce the number of pesticide containers by using bulk or returnable containers. Clean pesticide containers by triple rinsing, and add the rinsate to the spray tank. After triple rinsing, perforate the container so it cannot be reused. All metal and plastic triple-rinsed containers should be recycled, if possible. If this option is not available, dispose of them in a state-licensed sanitary landfill. Dispose of all paper bags in a sanitary landfill or a municipal waste incinerator. Do not bury or burn pesticide containers. Do not reuse empty pesticide containers for any purpose.

• Store pesticides away from water sources—Pesticide storage facilities should be situated away from wells, cisterns, springs, and other water sources. Pesticides should be stored in a separate facility that protects them from temperature extremes, high humidity, and direct sunlight. The storage facility should be heated, dry and well ventilated. It should be designed for easy containment and cleanup of pesticide spills and made of materials that will not absorb pesticide that leaks from a container. Always store pesticides in their original containers. 


Do not store protective clothing or equipment in the pesticide storage facility. Storing herbicides separately from insecticides and fungicides helps avoid contamination of one material by another and reduces accidental misuse. 


Keep the facility locked when not in use. Post the facility as a Pesticide 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, such as a fire. 

The Michigan Groundwater Stewardship Program

The Michigan Groundwater Stewardship Program (MGSP) is a cooperative effort to reduce the risk of groundwater contamination associated with the use of pesticides and nitrogen fertilizers. The MGSP was created in 1993 by the state legislature, and is funded by assessments on the sale of nitrogen fertilizers and pesticides. The assessment generates $3.5 million each year that is used to deliver educational programs, technical assistance, and cost share of groundwater stewardship practices. Local MGSP's - usually associated with a county MSU Extension or Conservation District office - provide farmstead pollution risk assessments (Farm*A*Syst and Field*A*Syst), develop groundwater stewardship plans, provide cost share funds used to install groundwater stewardship practices, and conduct educational workshops and on‑farm demonstrations.

    The MSGP also sponsors the following programs:

•
Spill Response Program (1‑800‑405‑0101) to assist individuals dealing with pesticide, fertilizer and manure spills; 

•
Clean Sweep to dispose of unused and unwanted pesticides safely; 

•
Container Recycling to assist in the safe disposal of plastic pesticide containers; 

•
Michigan Emergency Tube project that provides an emergency preparedness plan that meets the legal requirements of SARA Title III. 

Growers that participate in some of these programs are also eligible for pesticide recertification credits. Contact your MSU Extension, Conservation District, or USDA NRCS representative to learn more about the MGSP serving your county.

Protecting non-target organisms


Bees and other pollinating insects are essential for successful production of tree fruits, small fruits, most seed crops and certain vegetables. Many insecticides are highly toxic to pollinating honeybees and wild bees. Bee poisonings can occur from applying pesticides, so take the following precautions to reduce the chance of bee exposure:

•
Do not apply pesticides that are toxic to bees if the site contains a crop or weed which is in bloom. Mow cover crops and weeds to remove the blooms prior to spraying.

•
Select pesticides and formulations that are less harmful to bees. Dusts are more hazardous to bees than liquid sprays. Wettable powders and microencapsulated products are more hazardous than emulsifiable concentrates or water-soluble formulations because particulate pesticides may be carried back to the hive. Granular insecticide formulations are generally the least hazardous to bees.

•
Reduce drift during application. Use drift control materials whenever possible.

•
Time pesticide applications carefully. Evening applications are less hazardous to bees than early morning; both are safer than midday applications.

•
Do not let puddles of spray accumulate on the ground where bees might drink. Supplying fresh water near bee hives can reduce this hazard.

•
Do not treat near hives. Bees should be moved or covered before using insecticides near colonies.


The best way to avoid injury of beneficial insects and microorganisms is to minimize pesticide use. Use selective pesticides whenever possible and apply only when necessary as part of a total pest management program.


Pesticides can be harmful to vertebrates such as fish and wildlife. Fish kills can result from water polluted by a pesticide (usually insecticides). Pesticides enter water via drift, surface runoff, soil erosion, and leaching. Bird kills occur when birds ingest the pesticide granules, baits, treated seed, the treated crop, or contaminated water.

Pesticide Laws and Regulations

Emergency Planning and Community Right to Know Act

 
The Emergency Planning and Community Right to Know Law, under SARA Title III, requires farmers to notify their State Emergency Response Commission (SERC), Local Emergency Planning Committee (LEPC), and local fire department if they store large quantities (called “threshold planning quantities”) of hazardous materials, including pesticides. Check with your Extension office to receive a list of EPA Extremely Hazardous Substances and threshold planning quantities. The LEPC and fire chief may request maps of your storage facility or farm, and a detailed list of materials you store. In the event of a spill, this law also requires that the SERC, LEPC and National Response Commission be notified. The reportable quantities for spills can be obtained from your Extension office. Also, see MSU bulletin E-2575, Emergency Planning for the Farm – SARA Title III.
Endangered Species Act


The Endangered Species Act minimizes the adverse impact of pesticides on endangered species. The Michigan Department of Environmental Quality (MDEQ) administers the Michigan Endangered Species Act and maintains the federal and state endangered species lists in the state. The Environmental Protection Agency has determined threshold pesticide application rates that may affect endangered species. This information, and counties with endangered or threatened species, are identified on pesticide labels. Farmers must take the initiative to consult the MDEQ and the Fish & Wildlife Service (FWS) to be sure there are no endangered species in their area.

FIFRA - Use of Pesticides for Insects Not on Label


The law regulating pesticide use in the United States is the Federal Insecticide, Fungicide and Rodenticide Act, or FIFRA. FIFRA is administered on the federal level by the Environmental Protection Agency and in Michigan by the Michigan Department of Agriculture (MDA). FIFRA governs the registration, distribution, sale and use of all pesticides. FIFRA allows the use of a pesticide for a pest not on the label as long as the application is made to a crop specified on the label. This provision is referred to by its FIFRA section,  “2(ee)”. All rates and restrictions, including preharvest intervals for the labeled crop, must be followed. Please note, however, that the manufacturer will not assume responsibility for product performance, so 2(ee) applications are made at the grower’s risk. For more information about 2(ee) applications, contact your local MSU Extension or MDA Agriculture office.

Record Keeping


The 1990 Farm Bill requires that all applicators applying restricted use pesticides (RUPs) keep records and maintain them for one (private applicators) or three (commercial applicators) years. You must keep a record of the following information:

• 
brand or product name and the EPA registration number.

• 
total amount of the product used.

• 
size of the area treated.

•
crop, commodity, stored product or site to which the pesticide was applied.

•
location of the application.

•
month, day and year of the application.

•
name and certification number of the applicator or applicator’s supervisor.


Any record form is acceptable as long as the required data is included (see the end of this manual for a sample form). Commercial applicators making an RUP application must furnish a copy of the required records to the customer. See MSU bulletin E-2340, Recordkeeping System for Crop Production.
Right-to-Farm


Farmers in Michigan are protected from nuisance lawsuits under the Right-to-Farm Act if they follow specific acceptable management practices. Generally Accepted Agricultural and Management Practices for pesticide utilization and pest control, nutrient utilization, and manure management are revised annually. Contact your Extension agent or regional office of the Michigan Department of Agriculture to obtain copies of the Acts.

Right-to-Know


Plan to conduct a farm worker Right-to-Know training program for all your employees. Use this training time to maintain and improve safety procedures for using agricultural chemicals on your farm. Contact your county Extension agent to assist you in setting up a right-to-know employee training program.

Worker Protection Standards (WPS)


Federal rules for farm worker protection, issued during 1992, require farmers to provide training to workers to prevent accidental or occupational exposure to pesticides. Farmers should contact Extension agents to learn the details of this standard and availability of training materials for education of workers and handlers. Because of WPS, Restricted Entry Intervals (the amount of time that must pass before people can re-enter a treated area without protective clothing listed on the label) and notification requirements are given on pesticide labels. Some pesticide labels require both oral warnings and posted signs to notify workers of pesticide applications. If the label doesn’t require both forms of notification, notify workers either orally or by posting warning signs at entrances to treated areas. Signs should be posted 24 hours or less before the pesticide application and removed within three days after the restricted entry interval expires. Keep workers out of the area during the entire REI, except for early-entry workers wearing the proper personal protective equipment described on the label.

Definitions of terms used in tables in this bulletin

PHI - Pre-Harvest Interval: the mini​mum number of days allowed between application of the pesticide and harvest/use of the crop. 

REI – Restricted Entry Interval: the amount of time that must pass before people can re-enter a treated area without protective clothing listed on the label. 

RUP – Restricted Use Pesticide: pesticides which may be purchased and used only by applicators certified by the Michigan Department of Agriculture (MDA).

Application Types


band application–a pesticide applied in a 4- to 7-inch band centered over the seed or row. Band applications can be made: 1) over the open seed furrow (“T-band”) at planting if the pesticide does not reduce germination; 2) over the closed seed furrow at planting; 3) over the row of plants; 4) in 2- to 4-inch bands on each side of the plant (“directed band”).


broadcast application–a pesticide applied evenly over the entire field. Pesticides ap​plied prior to planting may be disked into the upper soil surface (pre-plant incorporated).


complete coverage–a uniform coating of the plant with a film of spray. Complete coverage requires nozzles that give fine droplets of spray and high gallons per acre. 


in-furrow application–a pesticide injected into the soil in a narrow band, usually 1 inch wide or less. The pesticide may be dropped into an open seed furrow at planting if does not reduce seed germination. The pesticide may also be injected on one or both sides (“split boot”) of the seed furrow, but is usually in​jected 2 inches to the side and 2 inches below seed depth.


seed treatments–applying a pesticide directly to the seed. This can be done as a slurry or planter box treatment.


systemic pesticide–a pesticide that is ab​sorbed and moved within the plant. An advan​tage of a systemic is that complete coverage is not required.
Formulations

Dry 

The amount of active pesticide(s) in a dry for​mulation is given as percentage of active ingredient per total formulation. For example, 50% WP indicates a wettable powder made up of 50 percent active pesticide.

B–bait; pesticide mixed with some attractant material, applied without mixing with water.

CR-controlled release; pesticide incorporated into tiny spheres, permitting release at a slow rate.

D–dust; a finely ground pesticide used without mixing in water.

FM–flowable, microencapsulated; pesticide incorporated into minute spheres.

G–granule; a coarse particle used without mixing in water.

SP–soluble powder; a finely ground pesticide dissolved in water for appli​cation.

WP–wettable powder; a finely ground pesti​cide mixed with water

Liquid
The amount of active pesticide in a liquid formulation is given as pounds active pesticide per gallon. For example, a 3.2 EC indicates an emulsifiable concentrate that contains 3.2 pounds of active pesticide per gallon of liquid.

EC–emulsifiable con​centrate: a solution of pesti​cide mixed with water for application.

F–flowable: a suspension of pesticide mixed with water for appli​cation.

ULV concentrate–ultra low-volume concen​trate: a solution of pesticide applied in concentrated form using special equipment, usually without mixing with water.
Helpful Conversions for application/ calibration

Dry Measures
ounces (oz) = 28.35 grams

pound (lb) = 453.6 grams or  16 oz

Liquid Measures

fluid ounces (fl oz)
=
29.6 milliliters (ml)

pint (pt) = 473.2 ml or 16 fl oz

quart (qt) = 946.4 ml or  32 fl oz or  2 pt

gallon (gal)  = 3,785.4 ml or  128 fl oz or  8 pt or  4 qt

Area or Amount Treated

acre = 43,560 square feet

per 1,000 row ft = 1,000 linear feet of row, regardless of spacing

per 100 lb = 100 lb of seed

Standard Weights for Field Crops

barley – 48 lb/bu

corn – 56 lb/bu

dry beans – 60 lb/bu

oats– 32 lb/bu

rye– 56 lb/bu

soybeans – 60 lb/bu

wheat– 60 lb/bu

Sample Equations for application/ calibration

Use the following equations to calculate the amount of formulated pesticide or active ingredient needed, or to cali​brate applica​tion equipment. These equations have been simplified so that only a single constant (or factor) is needed. The calculations can be done with a pocket calcula​tor that can multiply (indicated by *) and divide (indicated by /) in sequence. 

1)
To Determine: pounds or gallons of pesticide needed to treat X acres

Given: the application rate per acre  


Equation = A * R/F

A =
number of acres to treat

R =
application rate per acre

F = 
factor to transform the application rate into pounds or gallons. 

The values to use for F are:

F = 1, if the rate is given in pounds or gallons per acre.

F = 4, if the rate is given in quarts per acre.

F = 8, if the rate is given in pints per acre.

F = 16, if the rate is given in dry ounces per acre.

F = 128, if the rate is given in fluid ounces per acre.

Example: How many gallons of insecticide are needed to treat 30 acres at a rate of 4 pints per acre? 

A = 30 acres;   R = 4 pints/acre;   F = 8 (rate is in pints)

Gallons of product needed = 30 * 4/8

Answer: 15 gallons of insecticide

Example: How many pounds of granular insecticide are needed to treat 30 acres at a rate of 2 ounces per acre?

A = 30 acres;   R = 2 oz/ acre;   F = 16 (rate is in dry ounces)

Pounds of product needed = 30 *  2/16

Answer: 3.75 pounds of product

***********************************

2)
To Determine: the pounds or gallons of insecticide needed to treat X acres

Given: the application rate per 1,000 feet of row

Equation = A * R * F / W
A =  number of acres to treat

W =  row width in inches

R =  application rate per 1,000 feet of row

F =
factor to transform the application rate into pounds or gallons. 

The values to use for F are:

F = 4.084, if the application rate is given in fluid ounces per 1,000 feet of row

F = 32.67, if the application rate is given in dry ounces per 1,000 feet of row

Example:  How many pounds of insecticide are needed to treat 80 acres with 6 ounces of granular product per 1,000 feet of row? The row spacing is 30 inches. 

A
= 80 acres; R = 6 dry oz/ 1,000 row ft.; W = 30 inches; F = 32.67 (rate is in dry ounces);  

Pounds of insecticide needed = 80 * 6 * 32.67/30 

Answer: 522.7 pounds of insecticide.

************************************

3)
To Determine: ounces (fluid or dry) of insecticide needed to treat 1,000 feet of row

Given: the application rate per acre

Equation = R * W * F
R =
application rate per acre

W =
row width in inches

F =
factor to transform the application rate to ounces or fluid ounces per 1,000 row feet. 

The values to use for F are:

F =
0.2449, if the application rate is given in gallons per acre.

F =
0.06123, if the application rate is given in quarts per acre.

F =
0.03061, if the application rate is given in pints or pounds per acre.

F =
0.001913, if the application rate is given in fluid ounces or ounces per acre.

Example: How many ounces of insecticide are needed to treat 1,000 feet of row, given a broadcast application rate of 15 gallons of spray per acre? The row width is 28 inches. 

R = 15 gallons/ acre;  W = 28 inches;  

F = 0.2449 (rate is in gallons)

Fluid ounces needed per 1,000 row feet = 

15 * 28 * 0.2449

Answer: 102.8 fluid ounces

************************************

4)
To Determine: Pounds of active ingredient in a recommended rate of formulated insecticide

Given: the application rate of the formulated insecticide

Equation = F * P * R

R =
the application rate of the formulated insecticide
P =
percent active ingredient in the formulated insecticide.

F =
factor to transform the application rate into pounds.

The values to use for F and P depend on the type of formulation used:
Dry formulations:

P = the decimal equivalent of percent active ingredient in the formulated product 


 (examples: 25% SP = 0.25; 15 G = 0.15).

F = 1 if the recommendation is in pounds.

F = 0.00625 if the recommendation is in ounces.

Liquid formulations:

P = the pounds of active ingredient per gallon of formulation (example: 3 EC = 3)

F = 1 if the recommendation is in gallons

F = 0.25 if the recommendation is in quarts

F = 0.125 if the recommendation is in pints

F = 0.007813 if the recommendation is in fluid ounces.

Example: The recommended rate of a 2.4 EC insecticide (a liquid containing 2.4 pounds of active ingredient per gallon of product) is 5.333 ounces of formulated insecticide per acre. How many pounds of active ingredient are in 5.333 ounces?

R = 5.333 oz/ acre;  P = 2.4 (liquid formulation, 2.4 lbs. Active/gallon); F = 0.007813

Pounds active = 0.007813 * 5.333 * 2.4

Answer: 0.1 pounds.

************************************
5)
To Determine: the amount (pounds or gallons) applied per acre, based on the amount of spray solution collected in a calibration test run.


Equation = F * M / L / W

.

L =
length of swath sprayed in feet (i.e. distance of the calibration run)

W =
width of swath sprayed in feet

M =
measured amount of spray solution collected over the calibration run

F =
factor to transform the amount collected into gallons/ pounds per acre.

The values to be used for F are:

F = 43,560 if “M” is in pounds or gallons.

F = 10,890 if “M” is in quarts.

F = 5,445 if “M” is in pints.

F = 2,723 if “M” is in dry ounces.

F = 340.3 if “M” is in fluid ounces.

Example: A grower with a 20-foot boom drives a calibration test course of 200 feet, and collects a total of 5 pints of spray. How many gallons is he applying per acre? 

L = 200 feet;   W = 20 feet;  M = 5 pints;  

F = 5,445

Gallons per acre = 5,445 * 5 / 200 / 20.

Answer: 6.8 gallons.

************************************

6)
To Determine: the amount (dry or fluid ounces) banded per 1,000 feet of row, based on the amount of insecticide applied in a calibration test run.


Equation: F * M / L

L =
length of treated swath (i.e. distance of the calibration run)

M =
measured amount of insecticide collected over the calibration run 

F =
factor to transform “M” 

The values to use for F are:

F = 128,000, if “M” is in gallons.

F = 32,000, if “M” is in quarts.

F = 16,000, if “M” is in pints or pounds.

F = 1,000, if “M” is in dry or fluid ounces.

Example: A grower drives a calibration test course of 200 feet, and collects 1.5 pounds of granular insecticide over the course. How many ounces is she applying per 1,000 row feet?

F = 16,000;  M = 1.5 lbs;  L = 200 feet 

Ounces per 1,000 row = 16,000 * 1.5 / 200

Answer: 120 ounces

1

