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Unit: 13.3 Methods of Weed 
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 13: Weed Science
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will describe the methods of weed control and determine the appropriate use of the methods. Students will read a pesticide label ad describe the proper application method of a herbicide. Students will describe new advantages in weed control.
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
3
Author


Notes to the Teacher (optional)
Students with disabilities: For students with disabilities, each instructor should refer to the student's IEP to be sure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.
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  Standards
GPS Focus Standards:
AG-PSB-13-i: Prescribes methods of weed control and the appropriate use of weed control measures. 

AG-PSB-13-j: Explains the importance of Integrated Pest Management (IPM). 

AG-PSB-13-k: Interprets and implements pesticide label application instructions. 

AG-PSB-13-p: Discusses and explains methods of safe herbicide use. 

AG-PSB-13-q: Demonstrates the proper application method of herbicides. 

GPS Academic Standards:
SPS6, Students will investigate the properties of solutions. 
MM4P1, Students will solve problems (using appropriate technology).
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  Understanding and Goals
Unit Understandings, Themes, and Concepts:  Provide the deep understandings and concepts the student should retain as a result of this Unit. These are the enduring understandings.
Students will understand the methods of weed control.
Primary Learning Goals:  Provide a list of the Essential Questions, Knowledge and Skills the student will know, understand, and be able to answer or demonstrate as a result of this Unit. All Primary Goals must be related to standards addressed in the Unit.
Why is it important to understand the methods of weed control?

What and why must certain information be listed on a pesticide label?
Why is Integrated Pest Management important?

How can you practice safe herbicide use?
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  Balanced Assessment 
Assessment Method/Type:  
	
	Constructed Response
	
	Peer Assessment

	x
	Combined Methods
	
	Selected Response

	
	Informal Checks
	
	Self Assessment


Assessment Title:  
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Attachment – Supplemental Resource Title:  (Optional) List the title of any attachment associated with the assessment.
Herren, Ray V.  The Science of Agriculture: A Biological Approach. Delmar Publishers.  Albany, NY.  ISBN:   0-8273-5811-3.  1997.
Weeds of Southern Turfgrass.   Cooperative Extension Service.  University of Georgia.  Athens, GA.
Zimdahl, Robert L. (1993) Fundamentals of Weed Science. Academic Press, Inc. San Diego, CA.
Applying Pesticides Correctly.   Cooperative Extension Service.  University of Georgia.  Athens, GA. 

WSSA (Weed Science Society of America) url:  http://piked2.agn.uiuc.edu/wssa/index.html
The Pesticide Label.  University of Nebraska.  http://www.ianr.unl.edu/PUBS/pesticides/g937.htm.
Pesticide Safety for Private and Commercial Applications.  Cooperative Service, University of Georgia, Athens, GA.  http://www.ces.uga.edu/pubcd/b1105-w.html.

Web Resources: (Optional) List the title of the web resource associated with this Unit Development Template Assessment.
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  Unit Performance Task(s) 
Performance Task Title:
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Rubric for Performance Task:  Attach rubric used in the assessment of this Unit Performance Task or submit as separate file.
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  Sequence of Instruction and Learning
Sequence of Instruction and Learning:  List the sequence of instruction and learning for this Unit Development Template.
Materials and Equipment:

Handouts 13.3.2 - 13.3.5

Transparency 13.3.1

Introduction and Mental Set

Setup a hypothetical situation where each student is a crop producer (Corn, Cotton, Soybean, Peanut, etc) and that the crop is infested with weeds.  Have them come up with original ideas of how to rid the crop with weeds (without the use of  herbicides). Futuristic thinking is encouraged. Hand pulling and hoeing would be too labor intensive for this operation. Encourage the students to work in groups and have them present their ideas before class.  For example: A scientist develops a fungus that only attacks weeds.

Discussion

1. What are the four methods of weed control?  Display and discuss transparency 13.3.1.


A. Mechanical: hand pulling, hoeing, tractor cultivation, etc. 


B. Biological: using parasites, predators, genetic engineering, etc


C. Cultural: cropping practices, host resistance, sanitation, varying planting dates 


D. Chemical controls: use of herbicides.

Herbicides are classified as either:



-Selective - kill only certain types of plants



- Nonselective - kill all plants they come in contact with

Herbicides are classified further according to the time they are applied.



-Pre-emergent



-Post-emergent

2. What is the most common control practice?  Why?  Let students discuss and debate.  Chemical control is still the most popular form. 

3. IPM - Integrated Pest management is becoming the preferred method. Chemical is still preferred because of cost and labor is often less than some alternative weed control methods.
4. What information must be listed on a pesticide label?  Distribute handout 13.3.2.


A. Brand, trade, or product name


B. Ingredient statement


C. Manufacturer


D. Registration number


E. Establishment number


F. Classification statement


G. Directions for use


H. Signal words and symbol


I. Precautionary statements


J. Statement of practical treatment


K. Environmental hazard statement


L. Re-entry statement


M. Storage and disposal statement


5. Another good source for pesticide labels are two chemical reference books: 


A. Crop Protection Reference, C&P Press, Inc.(Chemical and Pharmaceutical Press, Inc. New York, NY.


B. Turf and Ornamental Chemicals Reference. C&P Press Inc, NY, NY.


C. These books are expensive; but they provide a large copy(8.5 x 11.5) of the available pesticides in use today. C&P’s website: http://www.nurserynet.com/cp/

6. Activity


Divide the class in groups of three and have them identify the 13 requirements of labeling on an actual pesticide.

7. What protective clothing and equipment should be used when working with pesticides?  Distribute handout 13.3.3 and have students read the information.


A. The specific protective clothing is listed on the label


B. If protective clothing is listed on the label, it is illegal to use the product without it.


C. Review specific details listed on handout 13.3.3.

8. Demonstrate to the class the way to calculate the amount of pesticides needed for application.


A. Using the pesticide label indicate the importance of the active ingredient percentage and how it used to calculate the amount of the pesticide to be used for a specific purpose. Follow the label instructions. This is important to demonstrate the need to follow the directions and calculating the exact amount needed. It will also be useful to have the price to indicate the cost of the application as well.


B. Distribute and review handout 13.3.4


C. What are key safety issues when mixing pesticides?  Consult handout 13.3.4.

9. What is the correct way to apply a pesticide?


A. All pesticide applications must be applied with the proper safety equipment. Discuss with the students the law pertaining to pesticide application. It is critical to understand that all pesticides must be applied according to the label.


B. Distribute and review handout 13.3.5.


C. What are key safety issues when applying pesticides?  Consult handout 13.3.5.

10. Describe and discuss the other methods of applying pesticides refer to the formulation for this topic.


For example, if you are using a wet-able powder, the mixture may need an adjuvant or another chemical to keep in suspension, or that the mixture will need to be shaken by the applicator to keep the mixture in suspension.

11. Discuss Integrated Pest Management with the class.


Integrated pest management is a system where the pest is identified and then the method of control is decided on. Have the students discuss this approach and list advantages and disadvantages of this method.

12. Laboratory




A. Obtain a bucket of topsoil from outside.  Place an equal amount of soil into four 4" pots.  Label each pot A, B, C, and D. Empty pot A into a clean bucket and pour two quarts of boiling water over it.  Let the soil cool and drain the water off.  Put the soil back into the 4" pot labeled A.

Empty pot B into another bucket and mix twenty okra seeds in with the soil.  Pour two quarts of boiling water over soil.  Let soil cool and drain the water off.  Place back into the 4" pot labeled B.  Empty pot C into a clean bucket and mix twenty Okra seeds into soil.  Place soil into the 4" pot labeled C.  Pot D will be your control group.  Nothing should be altered for pot D.


B. Use herbicide lab.

Summary    

Review the following key points:

The methods of weed control

The main method of weed control

The way to read a pesticide label

The proper means of applying a pesticide

The other methods for applying a pesticide

The use of Integrated Pest Management

The methods for calculating the amount of pesticide to use. 

Evaluation


Display a label from herbicide. Have them formulate the cost per acre of the herbicide.  Have them calculate cost of herbicides for different scenarios (Example: 100 acres of peanuts infested with crabgrass).  Then have them calculate the cost of lost yield if herbicides were not used. 

Written test
13.3.1

Weed Control Methods

Mechanical: hand pulling, hoeing, tractor 



cultivation, etc.


Biological: using parasites, predators, 



genetic engineering, etc.


Cultural: cropping practices, host 




resistance, sanitation, varying 



planting dates


Chemical controls: use of herbicides

13.3.2

The Pesticide Label
Pesticide information can be provided to end users through labels and labeling. Not all pesticide products have labeling. While the words are similar, they have distinctly different meanings.
Labeling
Labeling, as provided by the manufacturer, gives additional information concerning the pesticide product. Labeling includes booklets, brochures, flyers and other information distributed by the pesticide dealer or manufacturer. Labeling also may include information provided by the Environmental Protection Agency (EPA) on maps indicating the habitats of endangered species.
Label

Now, what about the label? The label is the printed information on or attached to the pesticide container. The label contains specific information of interest to various parties.

For example, to the manufacturer the label means the product may be sold and distributed with approval from the EPA. State and federal governments rely upon the label to control the distribution, storage, sale, use and disposal of the pesticide.

The buyer and user of the pesticide learn how to use the product correctly and legally from the label. Physicians may depend upon the label for information for proper medical treatment in poisoning cases.

For the applicator, the label provides guidelines for correct application and use of the pesticide. The label identifies the classification of the pesticide as either general or restricted use, and the specific sites for the intended applications.

By law, a pesticide can only be applied to a site identified on the label, even though specific pests may not be indicated. A site can be a crop, animal or location the product is intended to protect.

http://www.ianr.unl.edu/PUBS/pesticides/g937.htm

Pesticide Label Requirements

The manufacturer is required by law to furnish certain information on the label. The information includes the brand name or trade name of the product, the ingredient statement, the percentage or amount of active ingredient(s) by weight, the net contents of the container, and the name and address of the manufacturer.
Other required parts of the label are the registration and establishment numbers, signal words and symbol, precautionary statements, statement of practical treatment, environmental hazard statement, classification statement, directions for use, reentry statement as necessary, harvesting and/or grazing restrictions, and storage and disposal statement. Following are details on the parts of the label which are numbered for identification on the sample hot link.
1.
Brand, trade, or product name: A single pesticide active ingredient may be marketed at the same time under several brand names. Each label may designate a different use of the product. A specific brand name, usually registered as a trademark, will identify a product as produced by a particular manufacturer.
2.
Ingredient statement: Every pesticide product label must include the active and inert ingredients. The amounts (percentage by weight) of the ingredients are also printed on the label. Often, the chemical name of the active ingredient is stated. If an approved common name of the active ingredient exists, it may be listed and followed by a chemical name. Brand or trade names are indicated on the front panel of the label and are used in advertisements, by company representatives and pesticide dealers. The names of inert ingredients sometimes are not stated, but the label must indicate their percentage to the total contents.

Net weight or measures of content: The net contents are displayed prominently on the front of the label. Net weight often is expressed as fluid ounces, pints, quarts or gallons for liquid formulations. If the formulation is dry, semi‑solid, viscous or pressurized, or a mixture of solid and liquid, the contents are expressed in ounces and/or pounds. Sometimes, the liquid formulations also list the pounds of active ingredient per volume of the product. Net contents may be expressed in metric units.

3.
Manufacturer: The name and address of the manufacturer, registrant or formulator who makes the product must be printed on the label. If the registrant's name appears on the label and the registrant is not the manufacturer, it must be qualified by appropriate wording such as "packed for...", "distributed by...", or "sold by...".
4.
Registration number: An EPA registration number is proof the label was approved by the U.S. Environmental Protection Agency before sale in the marketplace. In the case of a special local need registration, a pesticide product may be approved in a specific state for additional usage. This type of registration number is designated as EPA SLN No. NE _ _ _ _ and means the product is registered in Nebraska. 

5. 
Establishment number: An establishment number identifies the specific facility that produced the product. A given pesticide product with the establishment number can be traced to the manufacturing plant of origin. This information is beneficial if problems occur with the product or if it has been found to be adulterated.
6.
Classification statement: All uses of pesticides are classified on the basis of hazards, the intended use, and the effect upon the environment. Pesticide use is classified either for "general use" or "restricted use."
General use pesticides are less likely to harm the user(s) and/or environment when used according to the label. Restricted use pesticides have a greater potential to harm the environment or the applicator when not used as directed.

Training and certification is required for an applicator to purchase, apply or supervise the application of a "restricted use" pesticide.
7.
Directions for use: The instructions for applying the pesticide are most important. These directions provide the rate of application, the site (crop, animal, location, etc.) the product is intended to protect, the pests controlled, mixing directions, when and where the material is to be applied, and the necessary application equipment.

A preharvest interval (in days) may be listed, especially if the product is to be used on crops or vegetables. This time period must pass after a pesticide application before harvest or grazing by animals can occur. The waiting period after application may vary with the type of livestock.

8.
Signal words and symbol: Each label will display a prominent signal word that indicates the relative toxicity of the active ingredient to humans. The three signal words, in order of increasing toxicity, are caution, warning and danger. A signal word must appear on the front panel of the label.
A product with a signal word caution would require an ounce to more than a pint to kill an average person. Products with a caution signal word are slightly toxic orally, dermally or through inhalation. They may cause slight eye and skin irritation. A lethal dose for a product with the signal word warning generally would be one teaspoon to one tablespoon. Products in this category are moderately toxic. Highly toxic products with the signal word danger only require a taste to a teaspoonful of the product to be lethal to an adult. The word "poison" and the "skull and crossbones" symbol also are associated with products having the danger signal word. Products with a danger signal word are highly toxic orally, dermally, or through inhalation. They may cause severe eye and skin irritation.

9.
Precautionary statements: These statements guide the applicator in taking proper precautions to protect humans or animals that could be exposed. Sometimes these statements are listed under the heading "Hazards to Humans and Domestic Animals." Other statements may be under several headings.
Route of entry statement: Pesticides may enter the body in three ways: 1) through the skin(dermal); 2) in the lungs (inhalation); 3) by mouth (oral). A route of entry statement suggests the route(s) more likely for a specific product and suggests specific actions to prevent exposure.


Protective clothing and equipment statements: Guidelines and/or 
requirements specifying the correct type(s) of protective equipment are found 
in this portion of the label. Although not required to be on every label, 
protective clothing and equipment guidelines commonly are provided for the 
safety of the applicator.

The toxicity of the product influences the selection of the clothing and equipment.

Every pesticide label must include the statement "Keep out of reach of children" on the front panel. This warning must be heeded.

10.
Statement of practical treatment: First aid treatment guidelines are recommended in this statement in case of over‑exposure. These guidelines are very concise.
This information should be read before the product is used, and again in case of emergency. For example, a statement may read: "In case of contact with skin, wash immediately with plenty of soap and water. " The label contains a "Note to Physicians" describing the appropriate medical procedure for poisoning cases, and may indicate an antidote.

11.
Environmental hazard statement: This statement includes commonsense reminders to avoid contamination of the environment. Special warning statements on the label cover hazards to the environment. Examples include, "This product is highly toxic to bees", or "This product is highly toxic to fish," and, "Do not allow drift to contact non‑target plants or trees."
12.
Re‑entry statement: Some labels may contain a precaution to protect people after a pesticide application. This statement indicates how much time must pass before a person can re‑enter a treated area without appropriate protective clothing.
13.
Storage and disposal statement: Upon purchase, the storage of the pesticide and the disposal of the empty container is an important responsibility. Use the best storage and disposal guidelines for the specific situation and location. pesticide inventories should be stored securely, preferably under lock and key, and separate from food and feed supplies. State and local laws may include additional requirements, especially for proper pesticide disposal procedures.

The pesticide label is more than just a piece of paper. It's a legal document recognized by courts of law. The applicator assumes certain responsibilities upon purchase of the product. Applicators should read and follow the pesticide label. Read the pesticide label before a purchase, before mixing, before applying, and before storing or disposing of the excess pesticide or empty containers.

Follow all label directions for effective, safe and legal use of pesticides.

http://www.ianr.unl.edu/PUBS/pesticides/graphics/label.gif

13.3.3

Protective Clothing and Equipment
Pesticides which require protective clothing are clearly indicated on the label. If protective clothing is listed on the label, it is illegal to use the product without it. Every time you use a pesticide, wear at least a long‑sleeved shirt, pants, socks and shoes, broad‑rimmed hat and water‑impermeable gloves. Avoid leather, paper, or fabric gloves because these materials absorb and retain pesticides. Likewise, if the label calls for protective boots, do not use leather ones. Water‑impermeable aprons are especially good when you are mixing concentrates because they keep pesticides off your front.

Protect your face and eyes with a face shield or chemical splash-proof goggles, especially when you are working with concentrates or pressurized equipment. Wear a respirator when you are mixing or applying a highly‑toxic pesticide (DANGER/POISON signal word) or any pesticide that makes fine dust or mist. Sometimes the label calls for a very specific type of respirator. Dust filtering masks protect you only against dusts; chemical cartridge or canister respirators protect you against dusts, spray particles and vapors.
Clean and maintain protective equipment to keep it working correctly. Discard respirator cartridges and filters when breathing becomes difficult, when you smell a strong pesticide odor through them, or after eight hours of use. Wash the outside of gloves and boots with detergent and water before you take them off. Wash goggles and face shields with detergent and water after every use.
If concentrated highly‑toxic (DANGER/POISON signal word) pesticide spills on fabric clothing, discard the clothing as you would empty pesticide containers and other hazardous waste (see the section Disposing of Pesticides); laundering will not remove enough of the concentrate from the clothing to make it safe to use. Launder normally‑contaminated clothes separately from the rest of the family wash. It helps to presoak clothing outdoors in a bucket of water. Wash it at least twice and with a heavy‑duty detergent in hot (140 degrees F) water. Do not use bleach; this could cause a dangerous chemical reaction. Line dry because the sun helps break down pesticide residues. After laundering contaminated clothing, clean your clothes washer before doing family laundry. To do this, run an empty load using the same setting and detergent used to launder the contaminated clothing.

http://www.ces.uga.edu/pubcd/b1105-w.html

13.3.4
Mixing and Loading Pesticides
The most serious pesticide poisonings occur during mixing and loading. This is when the operator is handling open containers of concentrate. Before you mix a pesticide, read the label carefully so you know all required protective equipment and special precautions. By law, you or those you supervise must wear all personal protective equipment called for on the label. Have on hand materials for cleaning spills (see the section Handling Spills). Keep away animals and all unauthorized persons.

It is best to mix pesticides outdoors. Don't mix indoors unless there's ample light and ventilation. Don't mix pesticides within at least 100 feet of a well head. Keep the water hose well above the level of the tank opening to prevent contaminating the hose and back‑siphoning pesticides down your well. If you pump water directly from your well to the spray tank, use an anti‑siphoning device to prevent back-siphoning if the pump fails. Don't mix pesticides near ponds, streams, or any slope that drains into open water. If you mix pesticides often, consider building a pesticide mixing and loading facility with a spill containment pad. Your county Extension agent can help you design a pesticide mixing and loading facility. The Sunbelt Agricultural Exposition fairgrounds in Moultrie, Georgia has a permanent, operational pesticide mixing and loading facility on display.

Before you or those you supervise open a pesticide container, make sure everyone is wearing the appropriate protective equipment. Do not tear open paper or cardboard containers; instead, cut them cleanly with a knife and use the knife for no other purpose. Pour pesticide into the water; never pour water into pesticide. Mix and pour concentrated pesticides below waist level; never mix pesticides at face level. When you pour pesticide into a spray tank, keep your head above tank level to reduce the chance of pesticide splashing on your face. Avoid overflowing a spray tank at all costs; cleanup is a long, aggravating, costly and dangerous task.

When you finish mixing, don't leave the containers and mixing tools unattended. Close pesticide containers and return them to the storage area. Rinse mixing pails and measuring cups in water and add the rinse water to the spray tank. Clean the utensils in detergent and hot water and hang them up to dry. If you empty a container and it is rinsable, triple‑rinse or pressure‑rinse it at once and add rinse water to the spray tank. If empty containers cannot be refilled or recycled, dispose of them according to label instructions (see the section Disposing of Pesticides).

13.3.5

Applying Pesticides 
Some pesticide applications are extra hazardous and call for extra personal protective equipment. If you use a backpack sprayer, for instance, you may want a water‑impermeable cape to protect you if it leaks. With hand applications, walk backwards away from the area just treated. If this is not possible, wear water‑impermeable boots and chemical resistant pants to protect you from freshly treated surfaces. Applying pesticides in enclosed areas, such as silos or greenhouses, may call for a respirator or self‑contained breathing apparatus even if the same application outdoors would not need one.

Ultra‑low‑volume (ULV) concentrates and fumigants are often 100% active ingredient and, therefore, much more hazardous. For applications in enclosed areas, wear the same protective equipment for ULV applications as for mixing and loading conventional concentrates. Extra protective clothing is not required for ULV applicators in enclosed cabs ‑ as in mosquito control trucks.

Before you apply a pesticide, have all unprotected people leave the area. Remove any pets or animals not intended for treatment. Remove or cover all human or animal food, bedding, toys, or aquariums. The label will tell you the correct reentry interval after which people may return to the treated area. If none is given, don=t let unprotected people back in until at least the pesticide is dry or vapors have settled.
As you apply pesticides, make sure the product is reaching the surface on which it is needed. For example, aphids usually prefer the underside of leaves and a pesticide applied to upper surfaces will not work. For very focused applications, such as a cockroach crack‑and‑crevice job, use very low pressure to direct spray into crevices without backsplash.

Drift is the movement of pesticides away from the treated area and it is affected by spray characteristics, equipment and weather. Whenever possible, reduce drift by using nozzles that make coarse, instead of fine, droplets. Droplets smaller than 50 microns in diameter stay suspended in the air and it is nearly impossible to control their movement outdoors. Use the lower end of a nozzle's specified pressure range and avoid spraying on windy days.

The color and appearance of a pesticide can alert you to problems. For instance, if a wettable powder is coming out clear, it may not be adequately mixed and agitated in the tank. Emulsifiable concentrates should look milky.  If granules clump together, they may be damp and ruined from improper storage.

When you stop or take a break, turn off your equipment and depressurize any pressurized tanks. One exception to this may be flowable formulations which need constant agitation to minimize plugging. Check equipment often during application. Don't clear plugged hoses or nozzles with your mouth or hands. Use small nylon brushes for these jobs and reserve them for no other purpose.
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