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Keys to the Proper Use of Pesticides 

1. Read the label on each pesticide container before each use. Follow the printed 
instructions to the letter; heed all cautions and warnings; note precautions 
about residues. 

2. Store pesticides in the containers in which you bought them. Put them where 
children and animals cannot get to them - preferably locked-up and away 
from food, feed, seed, and other materials that may become harmful if 
contaminated. 

3. Dispose of empty pesticide containers in the manner specified on their labels. 

SEE YOUR PHYSICIAN IF SYMPTOMS OF ILLNESS OCCUR 
DURING OR AFTER USE OF PESTICIDES 

Disclaimer 

Commercial products are named in this publication for informational purposes 
only. Virginia Cooperative Extension does not endorse these products and does 
not intend discrimination against other products which also may be suitable. 

NOTICE: 
Because pesticide labels can change rapidly, you should read the label directions 
carefully before buying and using any pesticides. 
Regardless of the information provided here, you should always follow the latest 
product label when using any pesticide. If you have any doubt, please contact 
your local Extension agent, VDACS regulatory inspector, or pesticide dealer for 
the latest information on pesticide label changes. 
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Safe and Effective Use 
M.J. Weaver, Extension Coordinator; · P.A. Hipkins, Assistant Coordinator 

Chemical, Drug, and Pesticide Unit, Virginia Tech 

THE PEST MANAGEMENT GUIDE SERIES 

The Virginia Pest Management Guide Series provides the latest recommendations for control of major pests: diseases, 
insects, nematodes and weeds. The series consists of three separate publications, each based on commodity groupings. These 
references are written by faculty of the Department of Entomology, the Department of Plant Pathology, Physiology and Weed 
Science, and the Chemical, Drug and Pesticide Unit of the College of Agriculture and Life Sciences, Virginia Tech. Some 
authors are based on the Virginia Tech campus, and others are located at one of the Agricultural Research and Extension 
Centers in the Commonwealth. These guides are produced for the public by Virginia Cooperative Extension. 

Extension offices are located in each of the 107 local county or city governmental units throughout Virginia. The agents and 
staffs of these local units are dedicated professionals who represent a unique partnership between the United States Department 
of Agriculture, your state land-grant University, and your local county or city government. 

These guides are not a comprehensive pest control system for all of Virginia agriculture. However, they do provide 
recommendations for management of major pest problems. For specific recommendations beyond the scope of these guides, 
please contact the Extension specialist(s) associated with a particular commodity or specialty area. 

The information in these guides is based on investigations carried out by the Research and Extension Division of Virginia 
Tech, in cooperation with other land-grant universities, USDA, and the agricultural chemical industry. The recommendations 
are developed on a state-wide basis unless otherwise indicated. Exceptions are noted in the remarks columns of each guide. 
Information contained in these booklets is revised annually and covers those pest control methods for which there is specific 
information regarding effectiveness under Virginia conditions. Also included is information about residues that will remain 
on or in the crop at harvest, phytotoxicity, and where possible, the effects upon fish and wildlife. Recommended chemicals 
have been registered by the US Environmental Protection Agency (EPA) and the Virginia Department of Agriculture and 
Consumer Services (VDACS). When used in accordance with label directions, residues should be within tolerance limits set 
by the EPA. Pesticide users must follow label directions with regard to application site(s), rates of application, number of 
applications, and minimum time interval between application and harvest. Violation of label directions may result in unsafe 
residues in crops, fines to the applicator and grower, crop seizure, and loss of public confidence and product marketability. 
USE PESTICIDES ONLY ON LABELED SITES, AND FOLLOW ALL LABEL DIRECTIONS TO THE LETTER! 

HOW TO GET HELP WITH A PEST OR PESTICIDE MANAGEMENT PROBLEM 

The first rule in solving any problem is to properly identify the cause of the problem before you seek a solution. This rule is 
especially true for pest management. You MUST identify the pest before you make any attempt to control it. If you need 
assistance with pest identification, there is help available as close as your local Extension office. The telephone number of 
your local Extension agent is listed in the local government section of your telephone directory. 

If a pest is especially difficult to identify or if confirmation is needed, as is often the case with plant disease problems, your 
agent will send a specimen to Blacksburg for identification. Services available at Virginia Tech include: The Plant Disease 
Diagnostic Clinic, the Insect Identification Laboratory, the Weed Identification Laboratory, the Soil Testing Laboratory, the 
Forage Testing Laboratory, and the Pesticide Residue Laboratory. All samples should be sent by your local Extension 
office. Many of these services may be used for solving pest control problems. 

In addition, your local Extension office has access to a number or print and electronic references with pesticide-related 
information. A database developed and maintained by the Virginia Tech Chemical, Drug, and Pesticide Unit includes pesticide 
technical data, environmental and personal safety advisories, news items, pesticide education and applicator training 
information, factsheets about pesticide regulations, and listings of recertification opportunities for certified applicators. 
Electronic databases with pest management information are supported by the Virginia Tech departments of Entomology and 
Plant Pathology, Physiology and Weed Sciences. 
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2 REGULATIONS AND BASIC INFORMATION: Safe and Effective Use 

ALTERNATIVE PEST CONTROLS 

Pest management and control includes more than the use of pesticides. Virginia agriculture already uses a number of non
chemical methods including resistant varieties, cultural controls, and biological controls. Growers are encouraged to use non
chemical methods to prevent pest problems whenever possible. Alternative controls are an integral part of any cropping 
system. However, where chemical controls are necessary, their use must be managed in such a way as to provide for a safe 
food supply, a clean and healthy environment for humans and wildlife, and a productive and profitable agricultural industry. 

Although this guide does not provide a comprehensive pest control plan for each crop or commodity, Virginia Tech 
encourages the use of alternative pest controls. For specific information beyond the scope of this guide, please contact your 
local Extension office or the authors of specific sections. 

INTEGRATED PEST MANAGEMENT 

Virginia Tech has developed programs available, through Extension, in integrated pest management (IPM). IPM programs 
allow growers to manage pests below harmful population levels through the integration of several pest control measures. 
IPM programs save money by reducing the costs and labor associated with chemical applications. However, IPM is a highly 
technical management system which depends upon scientific research data specific to the local pest population levels and 
habitats. Without sufficient data, which take time and resources to generate, IPM programs are not possible. In Virginia, 
IPM Programs are not yet developed for all crops. However, programs are active in forage, corn, peanuts, tobacco, small 
grains, some fruit crops, Christmas trees, and gypsy moth. For more information on integrated pest management, please 
contact your local Extension office. 

PESTICIDE MANAGEMENT IN VIRGINIA 

Virginia Cooperative Extension provides programs for the public in pesticide management in the form of recommendations 
and educational opportunities. Examples of such programs are sessions in commodity production and pesticide safety, 
including pesticide applicator training and recertification. 

Issues and programs such as farmworker protection, recordkeeping, endangered species protection, water quality and re
registration of pesticides mean additional state and federal regulations impacting pesticide users. In Virginia, The Virginia 
Pesticide Control Act of 1989 and regulations promulgated under the Act continue to impact growers and commercial 
pesticide applicators. The Virginia Pesticide Control Act created the Virginia Pesticide Control Board to oversee pesticide 
management in the Commonwealth. State and federal pesticide laws and regulations are enforced by the Virginia Department 
of Agriculture and Consumer Services, Office of Pesticide Services. 

The grower and applicator is responsible for meeting all requirements imposed by state and federal agencies. For more 
information about new programs, laws and regulations, please keep in touch with your local Extension office. 

PESTICIDE APPLICATOR CERTIFICATION AND TRAINING 

In Virginia, certification is required of all commercial pesticide users, all aerial applicators, and private users of restricted-use 
pesticides. Virginia certification and training regulations define pesticide use as actual application, supervision of an 
application, or recommendation of a pesticide. This includes the routine activities that are part of a pesticide application, such 
as mixing, loading, clean-up and disposal. Handling, transfer or transport after the manufacturer's original seal is broken is 
considered "use." (Pesticide handling typically managed by persons other than the mixer/loader/applicator, such as long
distance transport, long-term storage or ultimate disposal is not considered part of routine use.) 

A private applicator is a person who uses or supervises the use of restricted-use pesticides in the production of an agricultural 
commodity on property owned or rented by the grower or his employer (or, if applied without compensation other than 
trading of personal services between producers of agricultural commodities, on the property of another person). Noncertified 
applicators employed by agricultural producers may use pesticides only when under the direct supervision of a certified private 
applicator. Direct supervision means the act or process by which the application of a pesticide is made by a competent person 
acting under the instructions and control of a certified applicator, who is responsible for the actions of that person. The 
certified applicator must be accessible to the applicator by being in close proximity or by being within reach by telephone or 
radio contact. 
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All other persons who use any pesticide for any purpose as part of their job duties, whether for-hire or not-for-hire, must be a 
certified Commercial Applicator or Registered Technician. 

Pesticide applicator training manuals are sold at cost by Virginia Tech. Manual order forms are available from your local 
Virginia Cooperative Extension Office, from the Virginia Department of Agriculture and Consumer Services Office of 
Pesticide Services, or the Virginia Tech Extension Division Distribution Center. Please mail comple ed order forms, with 
payment, to the Distribution Center at the address that follows. 

Virginia Tech Extension Division 
DISTRIBUTION CENTER 
112 Landsdowne Street 
Blacksburg, VA 24060-0512 
Telephone: (540) 231-6192 

Regulations adopted in 1991 restructured private and commercial applicator categories, established a new type of commercial 
pesticide user (registered technician), and changed the requirements for initial certification. Certification procedures differ for 
Private applicators, commercial applicators (for-hire, not-for-hire and inactive), and registered technicians. For the most up
to-date information about certification requirements, categories, initial certification procedures, and how to keep a certificate in 
force, contact your local Extension office. 

PESTICIDE LAWS, REGULATIONS, AND RESTRICTIONS 

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) has been amended several times since its inception in 1947. 
The more recent amendments to this act in 1972 and again in 1978 are perhaps some of the most significant laws impacting 
American agriculture. The 1972 amendment is known as the Federal Environmental Pesticide Control Act (FEPCA). 
FEPCA stipulates that the use of any pesticide inconsistent with its labeling is prohibited; that violations of FEPCA by 
growers, applicators, and dealers can result in heavy fines and imprisonment; that pesticides must be classified for either 
general use or for restricted use; that anyone using or purchasing restricted-use pesticides must be certified by their state of 
residency; that pesticide manufacturing plants must be inspected by the EPA; that states may register pesticides on a limited 
basis for special local needs; that all pesticides must be registered by the EPA; and, that all product registrations must be 
backed by scientific evidence to control the pests on the label, not injure man, crops, animals, or the environment, and not 
result in illegal residues in food and feed when used according to label directions. 

The 1978 amendment to FIFRA also prompted significant changes. This amendment was designed to improve the registration 
processes slowed by the 1972 act and stipulates that efficacy data can be waived; that generic standards can be set for active 
ingredients rather than for each product as before; re-registration of older products is required to make certain that scientific data 
exists to back them; that pesticides can be given a conditional registration prior to full registration; that registrants can use 
supporting data supplied from other companies if paid for; that trade secrets are to be protected; that states have primary 
enforcement responsibility of both federal and their own state pesticide laws and regulations; that states can register pesticides 
under a Special Local Needs (SLN or 24C) label; and, perhaps most importantly, the phrase "to use any registered pesticide in 
a manner inconsistent with its labeling" was defined in detail. 

It is illegal to use a pesticide in any way not permitted by the labeling. A pesticide may be used only on the plants, animals 
or sites named in the directions for use. You may not use higher rates or more frequent applications. You must follow all 
directions for use, including directions concerning safety, mixing and loading, application, storage and disposal. You must 
wear the specified personal protective equipment. Pesticide use directions and instructions are not advice, they are 
requirements. Persons who derive income from the application, recommendation, sale or distribution of pesticides can NOT 
make recommendations which call for uses inconsistent with labeling. 

However, federal law does allow you to use some pesticides in ways not specifically mentioned in the labeling. You may: 
apply a pesticide at a rate or frequency less than listed on the label; apply a pesticide to control a pest not listed on the label as 
long as the application is made to a plant, animal or site that is listed; use any appropriate equipment or method of 
application that is not prohibited by the label; mix two or more pesticides if not prohibited by one or more labels and all the 
dosages are at or below the recommended rate; and mix a pesticide or pesticide with fertilizer if the mixture is not prohibited 
by the labeling. 
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A major change to FIFRA, provided by the 1988 amendment, requires EPA to accelerate the re-registration of all pesticide 
products registered prior to 1978. As a result, some older pesticide registrations are being dropped due to the cost of 
supporting their re-registration. Many of the uses that will not be re-registered are for minor crops and specialty uses. 

The Virginia Pesticide Control Act Of 1989 

The Virginia Pesticide Control Act of 1989 is enforced by the Virginia Department of Agriculture and Consumer Services 
(VDACS). The act and new regulations which support it change the way in which pesticides and their uses are regulated in 
Virginia. As new regulations are drafted, they will be open to public comment. Information concerning regulatory changes 
impacting pesticide use in the Commonwealth is available from VDACS and from your local Extension office. 

The Virginia Pesticide Control Act of 1989 took effect on July I, 1989. Major changes enacted to date are listed below. 

1.) The act established the Virginia Pesticide Control Board (VPCB). 
The board members are appointed by the governor and charged with overseeing pesticide management in Virginia. 
The law empowers the board to promulgate and adopt regulations. 

2.) Reiterated that the enforcement of pesticide regulations is the responsibility of the Commissioner of AgricultureNirginia 
Department of Agriculture and Consumer Services(VDACS)/Product and Industry Regulation/Office of Pesticide 
Services. The Office of Pesticide Services (OPS) was reorganized, with added staff positions. 

3.) Some level of certification is required for all commercial pesticide users. 
A two-tiered system has been devised for commercial pesticide applicators: 

-Commercial Applicators; and 
-Registered Technicians 

Certification of private applicators is required only for those using restricted-use pesticides, as before. 

4.) Regulations set by the VPCB established fees and expiration dates for: 
-pesticide product state registrations (December 31), 
-pesticide business licenses (March 30), and 
-pesticide applicator certificates (December 31 for private; June 30 for commercial). 

Pesticide business licenses and certified commercial applicator annual renewal fees are due no later than the license or 
certificate expiration date. A penalty is assessed for late renewals. Commercial applicator renewals received after August 
30 will not be processed, and the applicator must re-examine to again hold a valid certificate. 

5.) Applicator recertification is required on a two (vs three) year cycle. 
Renewal of commercial applicator certificates is required annually, as before. 

6.) Criminal and civil penalties for violations are strengthened. 

7.) Pesticide business licenses are required for pesticide related businesses. 
Responsibility for financial liability and record-keeping has shifted from the individual commercial applicator for hire to 
the pesticide business/employer. 

8.) Evidence of financial responsibility is required of pesticide businesses in the form of a liability insurance policy. This 
policy must protect persons who may suffer legal damages as a result of pesticide use associated with the business. 
Minimum coverage = $100,000 property damage, $100,000 personal injury (per person) and $300,000 per occurrence. 

To date, four new regulations have been adopted under Rules and Regulations for Enforcement of the 1989 Virginia Pesticide 
Control Act: 

7 /90: Fees increased for product registration and applicator certification of registered technicians and pesticide business 
licenses. 

1/91 : License required for pesticide businesses. 

1/91 : Guidelines established for public participation. 

9 / 91 : Certification procedures revamped; preparatory training prior to examination for certification required; categories 
restructured; spill reporting mandated, and record-keeping requirements (RUP applications) set for commerical 
applicators not for hire. 
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Responsibilities Of Certified Applicators 

I. Adherence to the Pesticide Label 

The pesticide label is a legal agreement between the Environmental Protection Agency (EPA), the product manufacturer 
and the user. Pesticide product labels provide instructions for all stages/phases of use. Applicators must read, 
understand and follow label directions carefully. Pesticides may not be applied to any site not listed on the product 
label. Materials may not be applied at rates higher that the label directs. Pesticide applicators are bound to follow label 
directions for transport, mixing, loading, application, storage and disposal of pesticide products and containers. The 
Federal Environmental Pesticide Control Act (FEPCA), a 1972 amendment to the Federal Insecticide, Fungicide an:l 
Rodenticide Act (FIFRA), prohibited the use of any pesticide inconsistent with its label, and set penalties for deliberate 
violations. 

II. Supervision 

A. Registered Technicians/Commercial Applicators 

Certified applicators must provide on the job training, instruction and supervision of registered technicians employed 
by them or assigned to them by their employer. registered technicians may use restricted-use pesticides only under 
the supervision of a commercial applicator. The supervising commercial applicator must either be physically 
present or be where the registered technician may contact the applicator by telephone or radio. Certified applicators 
are responsible for the work of registered technicians under their supervision, and must provide the registered 
technicians with clear, specific instructions on all aspects of pesticide use. A registered technician may apply general 
use pesticides unsupervised. 

Uncertified persons may apply pesticides commercially while in training status and under the direct, on-site 
supervision of a certified commercial applicator. 

B. Uncertified Pesticide Users/Private Applicators 

Uncertified but competent persons may apply pesticides in the production of agricultural commodities on private 
property when under the direct supervision of a certified private applicator. The certified private applicator is 
responsible for the actions of the uncertified person. 

III. Record-Keeping 

A. Commercial: 

Commercial applicators are required to keep records of restricted-use pesticide applications. These records must be 
maintained for a period of two years following the pesticide use, and must contain the following information: 

1. Name, address and telephone number (if applicable) of the treatment site property owner, and address/location of 
the application site, if different; 

2. Name and certification number of the person making or supervising the application; 

3. Date of application (day, month, year); 

4. Type of plants, crop, animals or sites treated; 

5. Principal pests to be controlled; 

6. Acreage, area, or number of plants or animals treated; 

7. Identification of pesticide used: 
- Brand name or common name of pesticide used, and 
- EPA product registration number; 

8. Amount of pesticide concentrate and amount of diluent (water, etc.) used, by weight or volume, to the area/sites 
defined in #6; 

9. Type of application equipment used. 
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B. Private: 

The Food, Agriculture, Conservation and Trade Act of 1991, also known as the 1990 Fann Bill, requires private 
pesticide users to keep records of applications of restricted-use pesticides (RUP). Records must be maintained for a 
period of two years. Private applicators are required to make their records available, upon request, to USDA or state 
authorized representatives who present identification. Records also must be made available to any attending licensed 
health care professionals, or those acting under their direction, when treating individuals who may have been exposed 
to restricted-use pesticides. Private applicator records must contain the following information: 

1. The restricted-use pesticide brand or product name, and the EPA registration number; 

2 . The total amount of the restricted-use pesticide applied; 

3. The location of the application, the size of area treated, and the crop, commodity, stored product, or site to 
which the restricted-use pesticide was applied; 

4. The month, day and year when the restricted-use pesticide application occurred; and 

5. The name and certification number of the certified applicator who applied or supervised the application of the 
restricted-use pesticide. 

6. Application(s) of RUPs in a total area of less than one-tenth of an acre occurring on the same day shall require 
brand or product name, EPA registration number, total amount applied, designation of "spot application" and a 
brief but concise description of the location, and date of application. (Note: Item #6 does not apply to nursery 
and greenhouse applications.) 

Certified Applicator have 14 days folowing a RUP application to make a record. However, if a grower hires a 
commercial applicator to make an application of a restricted-use pesticide, he/she should obtain the necessary record
keeping information from the commercial applicator. Commercial applicators are required to provide a copy of a 
restricted-use pesticide application record to the person for whom the application was made within 30 days of the 
application. 

Please keep in touch with your local Extension agent for the latest information on record-keeping. 

IV. Financial Responsibility 

The commercial applicator for hire, or his/her employer, must provide VDACS with evidence of financial responsibility 
protecting persons who may suffer legal damages as a result of use of any pesticide by the applicator. The coverage 
must provide for liability that may result from the operation of a pesticide business, and for liability relating to 
completed operations (for businesses that apply pesticides). Virginia's state employees are insured by the 
Commonwealth for activities performed as official job duties. 

V. Reporting of Pesticide Accidents 

Pesticide accidents or incidents that constitute a threat to any person, to public health or safety, and/or to the 
environment must be reported. Initial notification must be made by telephone within 48 hours of the occurrence. A 
written report describing the accident or incident within 10 days of the initial notification. 

Initial telephone contact and written reports should be directed to: 

Virginia Department of Agriculture and Consumer Service 
Office of Pesticide Services/Enforcement and Field Operations 
P. 0. Box 1163, Richmond, VA 23209 
(804) 371-6560 

If the accident or incident involves a spill, the applicator should contact VDACS/OPS determining whether the release is 
governed under SARA Title III (the Community Right-to-Know Law). Reporting under SARA Title III is determined 
by the chemical hazard and the volume of the released chemical. If so, the applicator must also notify the National 
Response Center at 1-800-424-8802. 

In the event of an emergency release which would impact others or other property, notify the Virginia Department of 
Emergency Services (DES) at 1-800-468-8892. 

VI. Revocation or Suspension 

Certificates may be suspended or revoked if the holder, in the eyes of VD ACS, presents a substantial danger or threat of 
danger to public health and safety or to the environment. A suspension may be issued on an emergency basis, and a 
certificate may be revoked after a hearing has taken place. If a person's certificate is revoked, he or she may not re-apply 
for Virginia certification for two years. 
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VII. Pesticide Business License 

Certified commercial applicators working for hire must have a pesticide business license, or work for someone who 
does. 

Maintenance Of Certification: RenewaVRecertification 

I. Renewal of Certificates: 

A. Commercial 

Certified applicator and registered technician certificates must be renewed annually. VDACS will send each 
commercial applicator a notice regarding renewal each year. A renewal form, identification of employer, and an 
annual renewal fee must be received on or before June 30 of each year to avoid a penalty. The renewal fee is $35.00 
for a commercial applicator and $15.00 for a registered technician. The renewal fee is waived for federal, state and 
local governmental employees. Applications for renewal will not be processed unless the applicator has at least one 
year of recertification credit in the appropriate category or categories (see below). Commercial certificates expire 
June 30. No late renewals will be accepted after August 30. 

B. Private 

Private applicator certificates are automatically renewed at recertification. There is no fee. Private applicator 
certificates expire on December 31, two years following issue. Late renewals will not be accepted after March 1. 

Persons who allow their certificate(s) to lapse must retest in the appropriate category or categories. 

Commercial applicators and registered technicians who choose to recertify by re-examination or who must be examined 
to reactivate a lapsed certificate must apply for examination. Applications must be accompanied by a fee: $35.00 for 
commercial applicators, $15.00 for registered technicians. Like the renewal fee, exam fees are waived for government 
employees. 

Applicators should inform VD ACS/OPS if his/her mailing address changes. 

II. Recertification: 

To qualify for annual renewal, private and commercial applicators and registered technicians must participate in an 
ongoing pesticide education program. At a minimum, applicators must attend at least one fully-approved recertification 
session per category every two years. Applicators may accumulate up to four years of recertification credit. Persons 
who fail to recertify will not be able to renew their certificates. 

A credit system for private applicator recertification began in the autumn of 1992. To recertify, private applicators must 
earn a minimum of one credit in each of three subject areas per category every two years. 

OPS may establish a credit system for recertification of all applicators. 

Recertification courses are offered by Virginia Cooperative Extension, by pesticide-related trade and professional 
organizations, and others. A current listing of all approved courses may be obtained from: Virginia Cooperative 
Extension offices (electronic listing), and/or Virginia Tech Chemical, Drug and Pesticide Unit. Program availability 
varies by time of year and by category. Most recertification sessions are held between the months of October a00 
March. Applicators are advised to keep in touch with Virginia Cooperative Extension and/or professional organizations 
to avoid missing recertification opportunities. 

Sources Of Information 

Questions regarding federal and state pesticide regulations, the legal responsibilities of pesticide users, and certificate/license 
status: 

Virginia Department of Agriculture and Consumer Services (VDACS) 
Office of Pesticide Services (OPS) 
P.O. Box 1163, Room 401 
1100 Bank Street 
Richmond, VA 23218 (804) 786-3798 



8 REGULATIONS AND BASIC INFORMATION: Safe and Effective Use 

Questions regarding federal and state pesticide regulations, legal responsibilities of pesticide users, pesticide management 
techniques, sources of approved preparatory training sessions and recertification workshops: 

Virginia Cooperative Extension (VCE) 
Virginia Tech Chemical, Drug and Pesticide Unit (CDP Unit) 
139 Smyth Hall 
Virginia Tech 
Blacksburg, VA 24061-0409 (540) 231-6543 

Pesticide related information available on the Internet/World Wide Web from Va. Tech: 
Internet 
gopher:// gopher.ext. vt.edu 

World Wide Web 
http://www. vtpp.ext. vt.edu 
http://www.en to. vt.edu 
http://www.ppws.vt.edu 

(Chemical, Drug and Pesticide Unit) 
(Department of Entomology) 
(Department of Plant Pathology, Physiology and Weed Science) 

The Hazard Communication Standard 

As of May 23, 1988, all employers must adhere to restrictions under the OSHA Hazard Communication Standard. This 
standard is a worker right-to-know law which requires employers to train and inform all workers who may be potentially 
exposed to hazardous chemicals in the workplace. The new law especially targets operations, including agricultural operators, 
with 10 or more employees. These employers must file a Hazard Communication Plan in their offices and inform their 
employees of the content of this plan. These employers must obtain and file Material Safety Data Sheets (MSDS) for all 
chemicals used by their employees. In addition, employers must provide training on the information in the plan, the MSDS, 
and chemical labeling to each employee who may be potentially exposed to a chemical hazard. This training is very specific 
to each individual operation and so therefore must be conducted by the employer. Also, when new chemical hazards are 
introduced into the workplace, the employer must provide new training to protect the employee. 

For agricultural operators with fewer than 10 employees, it is not necessary to develop and file a Hazard Communication 
Plan. However, MSDS and Labeling should be maintained and employees must be informed of proper use and safe handling 
according to the MSDS and labeling information. For more information on the standard, contact your local Extension office 
or the Virginia Department of Labor and Industry. A manual explaining how to comply and develop a training program is 
available by contacting the Virginia Department of Labor and Industry, OSHA Compliance Division, 13 South 13th Street; 
Richmond, VA 23219; (804) 786-8707. 

Community Right To Know (Sara Title III) 

The public outcry following incidents in Bhopal, India, and in West Virginia in 1984 resulted in a public right-to-know law 
being implemented in the US in 1986. The Superfund Amendments and Reauthorization Act of 1986 (SARA Title Ill) was 
drafted to require industries and others producing or storing hazardous chemicals to provide communities with the identity arrl 
amounts of chemicals located in their vicinity. The law also addresses the need for communities to establish emergency 
response plans to follow in the event of an emergency. 

By now, each local government in Virginia should have established an Emergency Response Council to deal with reporting 
and notification under SARA Title Ill. These councils are made up of local government officials who should be able to advise 
you on how to deal with compliance associated with local requirements under the statute. 

For the farmer, this law requires you to notify local authorities if you store any chemical listed under Section 302 of the Act. 
This list is extensive and the amount stored before notification is according to a Threshold Planning Quantity (TPQ) specific 
to each chemical active ingredient. Examples of pesticides listed according to pounds of active ingredient (not formulated 
product or dilute chemical) include: 
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If you store one or more pounds of: 

aldicarb (Temik) 
azinphos-methyl (Guthion) 
chlordane 
chlorophacinone (Rozol) 
coumafuryl (Fumarin) 
demeton (Systox) 
dirotophos (Bidrin) 
disulfotan (Di-Syston) 
EPN 
fonofos (Dyfonate) 
methamidophos (Monitor) 
monocrotophos (Azodrin) 
oxamyl (Vydate) 
paraquat (Gromoxone Super) 
pentachlorophenol (Penta, PCP) 
phosphamidon (Dimecron) 
promecarb (Carbamult) 
sulfur dioxide 
trichloronate (Agritox) 

If you store ten or more pounds of: 

carbofuran (Furadan) 
coumaphos 
dimethoate (Cygon, De-fend) 
ethion 
mevinphos (Phosdrin) 
sodium cyanide (Cymag) 
strychnine 

If you store 100 or more pounds of: 

aluminum phosphide (Phostoxin) 
methyl isothiocyanate (Vorlex) 
nicotine 
trichlorfon (Dylox, Proxol) 
zinc phosphide (Phosvin, ZP) 

If you store 1,000 or more pounds of: 

dinoseb (Premerge, Dinitro) 
mexacarbate (Zectran) 
sodium arsenite 

aldrin 
carbophenothion (Trithion) 
chlorfenvinfos (Birlane, Supona) 
chloroxuron (Tenoran) 
cycloheximide (Acti-dione) 
demeton-s-methyl (Metasystox-R) 
dioxathion (Delnav, Del tic) 
endosulfan (Thiodan) 
fensulfothion (Dasanit) 
lindane 
methidathion (Supracide) 
nicotine sulfate (Black Leaf 40) 
oxydisulfoton (Di-Syston) 
parathion 
phosmet (lmidan) 
pirimiphos-ethy 1 (Primidid) 
sodium cacodylate (Broadside, Phytar 56) 
terbufos (Counter) 

carbon disulfide 
dichlorvos (DDVP, Vapona) 
dinitrocresol (DNOC) 
methiocarb (Mesurol) 
phorate (Thimet) 
sodium flouroacetate 
TEPP 

methomyl (Lannate, Nudrin) 
methyl parathion (Penncap-M) 
sulfotep (Bladafume) 
warfarin (Co-Rax, Rodex) 

methyl bromide 
sodium arsenate (Atlas "A", Penite) 
sodium azide 

The amount of formulated product that may be stored but not reported depends on the active ingredient itself and percent active 
ingredient in the product. If a product was 10% active ingredient and the TPQ was 10 pounds, then you could store up to 100 
pounds of the formulated product before you would be required to report to local authorities. 

In the event of any spill, you are advised to contact local authorities immediately. In addition, spills must be reported to 
VDACS Office of Pesticide Services at (804) 371-6560. If the spill is of a reportable quantity (information available from 
VDACS) then contact the National Response Center (800) 424-8802. 

The law also requires notification in the event of an emergency release which would impact others or other property (spill, 
drift, etc.) to the state Emergency Response Center [Virginia Department of Emergency Services (DES)] at (800) 468-8892. 

For a complete list of hazardous chemicals required for reporting under Section 302 and other general information about 
SARA Title III, please contact: Cathy Harris , Virginia Department of Environmental Quality, P.O. Box 10009, Richmond, 
VA 23240-0009, (804) 762-4489. 
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Groundwater Restrictions 

The EPA and Congress have placed special emphasis on protection of water resources. Water quality programs are being 
implemented in education and research programs throughout the country. Federal and state efforts to protect groundwater are 
resulting in new pesticide product label instructions and use restrictions. 

EPA has developed a plan for protecting water resources from pesticides. Phase one is to require label advisories on general
use (unclassified) products. Phase two is to move a product from general-use to restricted-use classification. Phase three is to 
require that the product be used only under the terms and conditions of a State Management Plan (SMP). The labels of such 
products will state that they may be used only in accordance with an SMP. Phase four is cancellation. 

Virginia recently developed a generic SMP. This generic SMP can be used as a starting point for writing product/chemical
specific SMP's. 

As an applicator and landowner, you must adhere to label restrictions, and should follow the best management practices in 
handling pesticides. Particular attention should be given to prevention of spills, backsiphoning, and disposal of pesticides. 
Applicators can do much to prevent contamination by following label rates, and maintaining and calibrating application 
equipment. In Virginia, it is against the law to use equipment in poor repair or to fill tanks directly from a water source 
without an anti-siphon device in use on the spray equipment. Applicators should expect a continued emphasis on protection 
of water supplies. 

For more information on anti-siphon devices, sometimes referred to as back-flow preventers, contact your local water 
authority. For large operations these devices are precision equipment and can cost thousands of dollars. Before you decide to 
plumb a spray system directly to a water supply you should investigate the costs of such devices. For the smaller operator 
and homeowner, devices are available at local hardware stores and plumbing suppliers. Their cost is usually under $15 for 
bib-cock devices and higher for in-line anti-siphon devices and check valves. Remember, that most check valves do not 
qualify as "anti-siphon" devices because they do not break the siphon. You should use these in conjunction with an anti
siphon device. 

Endangered Species Pesticide Use Restrictions 

Under authority of the Endangered Species Act and the FIFRA, the US Fish and Wildlife Service and the EPA may restrict 
pesticide use where such use jeopardizes a federally listed threatened or endangered species. 

EP A's Endangered Species Protection Program is designed to protect federally-listed endangered and threatened species from 
exposure to pesticides. The program is intended to provide information concerning and regulation for the use of pesticides 
that may adversely affect the survival, reproduction a~d/or food supply of listed species. 

In its present form, the protection plan will require registrants of products that have labeled uses that may place endangered or 
threatened species at risk to place a generic statement of the product label. This generic notice will instruct users to comply 
with limitations described in a county-specific bulletin. Thus, potential users will be informed prior to making a purchase 
that there may be local limitations on use of the product due to endangered species concerns. The label will also list a toll
free telephone number for pesticide users to call to find out if their county is affected by the program. 

Each county bulletin has a detailed map on which the protected habitat and corresponding pesticide use limitations are 
indicated. EPA is exploring a number of distribution points for the county bulletins, including county Extension offices, 
state government agencies, and sales points for pesticide products. 

Please observe pesticide labeling for changes and keep up to date on this topic. Information is available through your local 
Extension office, Virginia Department of Agriculture and Consumer Services, and Virginia Department of Game and Inland 
Fisheries. 
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Guidelines for Disposal of Pesticides and Empty Containers 

Always dispose of pesticides and empty containers so they pose no hazard to humans or the environment. Follow label 
directions, and consult your local Extension agent if you have questions. The best solution to the problem of what to do with 
excess pesticide is to avoid having any. Waste minimization strategies include: 

- buy only the amount needed for a year or a growing season, 
- minimize the amount of product kept in storage, 
- calculate how much diluted pesticide you will need for a job, and mix only that amount, 
- apply pesticide with properly-calibrated equipment, 
- use all pesticides in accordance with label instructions, 
- purchase pesticide products packaged in such a way as to minimize disposal problems, or packaged in containers that have 

legal disposal options available in your area. 

The best disposal option for excess usable pesticide is to find a way to use the material as directed by the label Please note 
that the total amount of active ingredient applied to a site, including all previous applications, must not exceed the rate arxl 
frequency allowed by the labeling. If you have usable pesticide product in its original container that you cannot use, you may 
be able to find another pesticide handler who can. 

Other pesticide waste disposal options include: 

- following valid label disposal directions, 
- returning product to the dealer, formulator or manufacturer, 
- participating in a federal indemnification program for canceled/suspended products, 
- employing a professional waste disposal firm, 
- participating in a state or local "clean day," like the Virginia Pesticide Control Board-sponsored Pesticide Disposal 

Program. 

Pesticide wastes that cannot be disposed of right away should be marked to indicate the contents and then stored safely arxl 
correctly until legal disposal is possible. 

Federal law (FIFRA) requires pesticide applicators to rinse "empty" pesticide containers before disposing of them. Pesticide 
containers that have been properly rinsed can be handled and disposed of as non-hazardous solid waste. The containers of some 
commonly-used pesticides are classified as hazardous waste if not properly rinsed. Proper disposal of hazardous waste is 
highly regulated. Improper disposal of a hazardous waste can result in high fines and/or criminal penalties. 

A "drip-drained" pesticide container contains product. Immediate and proper rinsing generally removes more than 99% of 
container residues. Properly rinsed pesticide containers pose minimal risk to people and their environment. 

Pesticide containers should be rinsed as soon as they are emptied. So, the time to rinse is during mixing/loading. 

If containers are rinsed as soon as they are emptied, the rinsate can be added to the spray tank, avoiding the problem of rinsate 
disposal. Properly rinsing the container and using the rinse water (rinsate) to make the spray mix makes sure that nothing is 
wasted. And, pesticide residues do not have time to dry in the container. Dried residues are difficult (or impossible!) to 
remove. Never postpone container rinsing! 

There are two methods for proper rinsing: 

- Triple Rinsing 
- Pressure Rinsing 

Be sure to wear protective clothing when rinsing pesticide containers. See the product label for information on what to wear. 
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Container Disposal Options after Triple Rinsing (or Equivalent) 

Container On-Site Disposal Landfill Recycle Recondition Incinerate 
Type Burn Bury 

Plastic Jug no3 no1 yes yes2 yes2 yes 

Metal Pail no no 1 yes yes yes2 no 

Plastic Pail no3 no1 yes yes2 yes2 yes 

Plastic Drum no3 no 1 yes yes2 yes yes 

Metal Drum no no1 yes yes yes no 

Paper Bag yes1 no1 yes no no yes 

Legend: yes = recommended 

no not recommended 

= Allowed by federal law only if approved by state and local authorities 

2 Allowed by federal law but may not be practical for technical or economic reasons 

3 Virginia regulations (Open Burning in Virginia, August 1, 1992) allow open burning for certain agricultural 
practices only in the absence of other means of disposal. Burning of fertilizer and chemical containers is one of 
those practices. 

This chart was adapted from the National Agricultural Chemicals Association booklet: Empty Container Disposal, #68001. 

Worker Protection Standard for Agricultural Pesticides 

EPA's Worker Protection Standard for Agricultural Pesticides (WPS) was developed to protect workers and pesticide handlers 
from exposures to agricultural pesticides, thus reducing the risks of pesticide poisonings and injuries. Specifically, the WPS 
regulates pesticide use on farms, in greenhouses and nurseries, and in forest operations. The WPS targets workers who 
perform hand labor operations in agricultural fields, nurseries, greenhouses and forests treated with pesticides. It also impacts 
employees who handle pesticides (mix, load, apply, etc.) for use in those locations. 

Labels of pesticides used in agricultural plant production, nursery/greenhouse operations and forestry reflect WPS 
requirements. After October 23, 1995, pesticide dealers cannot sell agricultural products without WPS labeling. 

EPA has prepared a complete manual on the WPS for agricultural employers entitled The Worker Protection Standard for 
Agricultural Pesticides - How to Comply. Call the EPA Occupational Safety Branch at (703) 305-7666 for ordering 
information. If you have questions about the WPS, please contact your local Extension agent or call the Virginia Department 
of Agriculture and Consumer Services/Office of Pesticide Services at (804) 371-0152. 

Pesticide Phone Sales Continue - Buyers Beware 

Telephone solicitation of pesticides is an annual problem for growers and applicators in Virginia. As a general rule, 
applicators should be wary about buying pesticide products "sight unseen." Here is a general description of problems often 
associated with telephone sales offers: 

1. The product actually contains a very low percentage of pesticide active ingredient per unit volume. So, it is actually 
quite expensive to use on a per-area basis. 

2. Often, weed control products contain a small proportion of herbicide formulated with diesel fuel or some other 
petroleum product. These are generally not recommended, and not usable in many situations. 

3. The product name is similar to the trade name of another well-known pesticide product, or sounds like one from a 
major pesticide manufacturer's line. 

4. The solicitor gives an EPA establishment number, but not an EPA registration number. In many cases, this is 
because the product is not registered with EPA. 

5. The product is not registered with VDACS, despite being offered for sale in the Commonwealth. This is an illegal 
practice. 
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If the potential buyer wishes to follow up on a telephone sales solicitation, he/she should ask for the following information: 
company name, address and telephone number; name of salesperson; product name, product registration number, percent 
active ingredient(s) per unit volume, use site(s) and use rate(s). It is wise to ask for a copy of the label and product MSDS 
before making a commitment to purchase. With the label in hand, information given over the telephone can be verified, aIXl 
the claims for the product can be compared to industry standards or known performance data for the product's active 
ingredient(s). To check federal and state product registrations, call: 

VD ACS I Office of Pesticide Services (804) 371-6560, or 

VCE I Chemical, Drug and Pesticide Unit (540) 321-6543 

If a telephone salesperson will not provide the information you request, the "bargain" is better passed by. 

VDACS has tried to prevent telephone sales of ineffective and unregistered products for years, but is handicapped by a lack of 
detailed information about offers and the location of the seller (usually out-of-state). If you receive what you suspect to be an 
improper sales offer, you're encouraged to get as much information as possible, and make a complaint to VDACS Office of 
Pesticide Services by calling (804) 371-6560. 

Based on the difficulties associated with telephone solicitations of a questionable nature, pesticide users are advised to buy 
from established dealers and from sellers they know. 

PESTICIDE USE PRECAUTIONS 

Efficient and economical control of insects, plant diseases, and weeds is a factor in the production of all crops. Both the costs 
of control and losses resulting from inadequate control reach tremendous proportions each year. The use of today's pesticides 
requires a great degree of precision. Only minute quantities of herbicides are needed to kill plants and many currently used 
pesticides are highly toxic to man and animals. In some instances, rates are given in ounces per acre. This requires that 
pesticide users know how to calibrate equipment and follow detailed directions outlined on chemical labels. PROCEED 
CAUTIOUSLY AND LIMIT THE ACREAGE TREATED UNTIL YOU HAVE GAINED FIRST-HAND 
EXPERIENCE IN THE USE OF PESTICIDES. 

Warnings on the Safe and Proper Use of Pesticides 

Pesticides vary in their toxicity to man and other animals, so all should be used with care. The following suggestions will 
help minimize the likelihood of injury (from exposure to such chemicals) to man, animals, and non-target plants and animals. 

Read the Label - Before buying and applying pesticides always read all label directions and follow them - exactly. Notice 
warnings and cautions before opening the container. Repeat the process every time, no matter how often you use a pesticide. 
The label directions for pesticides often change from year to year. Apply materials only on crops specified, in amounts 
suggested, and at times indicated on the latest manufacturer's label. 

Store Pesticides Wisely - A suitable storage site for pesticides: 

protects people and animals from accidental exposure; 
protects the environment from accidental contamination; 
prevents damage to stored products (from temperature extremes and excess moisture); 
protects the pesticides from theft, vandalism and unauthorized use. 

All pesticides should be stored under lock and key, outside the home. Storage facilities should be well-ventilated and well-lit. 
Pesticide storage areas should be located away from water sources such as ponds or wells. However, a supply of clean water 
for decontamination is recommended. Non-porous materials are recommended for flooring and shelving. It is important to 
locate materials in the storage site so cross-contamination does not occur. Do not store pesticides with food, feed, seed or 
fertilizer. An emergency plan should be worked out with local authorities, notifying them of the contents of such storage 
facilities. If susbstantial quantities of highly toxic pesticides are being stored you must notify (according to law) your local 
Emergency Response Council. Proper recordkeeping should be maintained to provide for an up-to-date list of contents at all 
times. Always store pesticides in their original containers and keep them tightly closed. Never keep pesticides in unmarked 
containers. 
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A void Physical Contact with Pesticides - Never smoke, eat, chew tobacco, or use snuff while handling or applying pesticides. 
Protect your eyes from pesticides at all times. Avoid inhaling sprays or dusts. When directed on the label, wear protective 
clothing and a proper mask. Do not spill pesticides on skin or clothing. If they are accidentally spilled, remove contaminated 
clothing immediately and wash the contaminated skin thoroughly. Wash hands and face and change to clean clothing after 
applying pesticides. Also wash clothing each day before re-use and separate from the family laundry. Do not spray with 
leaking hoses or connections. Do not use the mouth to siphon liquids from containers or to blow out clogged lines, nozzles, 
etc. SEE DOCTOR IF SYMPTOMS OF ILLNESS OCCUR DURING OR AFTER THE USE OF 
PESTICIDES. A list of Poison Control Centers located in and around Virginia is included in this guide. 

Apply Pesticides Carefully - Successful pest control requires application of the correct amount of pesticide uniformly over a 
targeted area. With most pests, application is a precise operation requiring reliable equipment. Timeliness may also be 
critical. Many herbicides have narrow ranges of selectivity. At the suggested rates of application they will generally control 
weeds without damaging the crop, but at a slightly higher rate they may damage or kill the crop. 

Dispose of Pesticides Correctly - All pesticides should be disposed of according to container directions. All empty containers 
should be triple rinsed (or equivalent), crushed, and disposed of as directed by the product label. Rinsate should be placed in 
the spray tank at the time of mixing. Left-over dilute pesticides should be used according to label directions. Left-over 
concentrates should be disposed of according to EPA Guidelines only after exhausting other options. Amounts of chemicals 
that do not qualify for disposal under these guidelines must be hauled by an approved hazardous waste handler at a cost to the 
owner of the chemical. 

Pet. Fish. and Wildlife Protection - To protect fish and other wildlife, do not apply known harmful pesticides to streams or 
areas where drainage may be expected to enter waterways. Incorporate all granular pesticides into the soil to prevent birds arxl 
other animals from eating granules. Scout fields for dead animals and birds before and after application. Remove any carcasses 
to prevent poisoning of birds-of-prey and scavengers. Report any wildlife poisonings to the Virginia Game Commission. Be 
aware of bee cautions; see section to follow on protecting honeybees from pesticides. 

Cover food and water containers when treating around livestock or pet areas. Do not discard leftover materials into drainage 
channels. Confine chemicals to the property and crop being treated. 

Drift and Volatility of Herbicides - Drift can be a problem with any pesticide; however, drift of herbicides is the most 
commonly encountered cause of pesticide damage to susceptible crops. No pesticide can be applied by either aerial or ground
equipment without some drift. Spray drift is influenced by air movement, droplet size, and distance traveled by spray before 
reaching the target area. For minimum drift, application should be made as close to the ground as possible, when air 
movement is at a minimum, and using spray nozzles which eliminate fine droplets. In some instances, spray additives or 
thickeners may be used to improve application to the target area and to reduce drift. 

Some herbicides, such as highly volatile esters of 2,4-D (e.g., isopropyl and butyl esters), are capable of causing injury to 
adjacent crops by movement in the vapor phase after the spray has dried on the plant or soil surfaces. Use the amine, low
volatility ester or oil-soluble amine formulations of 2,4-D to reduce the possibility of vapor drift. The farmer and the 
applicator are liable for dama2es caused by drift or volatility. 

Decontamination of Sprayers Used for Herbicides - Tobacco, grapes, tomatoes, garden vegetables, fruit trees, ornamental 
plants, and many other crops are particularly susceptible to 2,4-D and related growth-regulating chemicals. Do not spray 
sensitive plants with a sprayer that has previously contained these chemicals. For less sensitive plants, sprayers may be 
adequately cleaned by using household ammonia. After flushing the sprayer, a 2% solution (1 gal-50 gal of water or 1 cup to 
3 gal water) should be allowed to remain in all parts of the sprayer for 24 -48 hours. Rinse afterwards several times with 
water, the last time immediately before re-use. Wettable powders, salts, and amine formulations can usually be removed by 
repeated washing with water. 

Selection of a Pesticide and its Formulation - Two or more pesticides may be equally effective in a given situation. Also, the 
same chemical may be available in a variety of formulations. Your selection of a pesticide and its formulation will be 
determined by the (1) pest species involved, (2) availability of the pesticide, (3) type of equipment at your disposal, (4) 
hazards to humans, domestic animals, wildlife, and desirable plants, (5) relative total costs of materials and application, arxl 
(6) time of application. 

All recommended rates of application are based on the amount of active ingredient in a given product. Many commercial 
products vary in the percentage of active ingredient. The label will give the exact amount of active ingredient in the container 
and the amount of product to be used in a given area. 

f'IELD CROPS 1996 



REGUIATIONS AND BASIC INFORMATION: Safe and Effective Use 15 

To make an accurate cost comparison, it is wise to calculate the cost per area. In general, more concentrated products are 
more economical. 

Granular formulations of many pesticides are available. In comparison to sprays, granular pesticides offer both advantages and 
disadvantages. Some of the advantages are: simpler application (no water or mixing required,) less drift, and a tendency toward 
longer activity in the soil. The problem of accurate calibration of granular equipment and the higher per-acre cost of granular 
pesticides may offset these advantages. Variation of particle size for different products, varying rates of application, and 
varying percentages of active ingredients complicate calibration of granular materials. More concentrated materials are usually 
more economical but errors in calibration are more critical. Calibration charts are available from manufacturers of granular 
applicators. All steps suggested by the manufacturer should be followed for obtaining correct rates of application. Recently, 
insecticide granulars have come under regulatory pressure due to their potential harm to non-target species when not 
incorporated into the soil. 

Fungicide granules may be incorporated with soil-less media for growing ornamentals in containers. It is important that the 
granules be thoroughly mixed, preferably with a rotating drum-type mixer. Because the vapor pressure of granular fungicides 
is low, it is important that the granules be incorporated uniformly to assure treatment of the entire soil volume. 

Tant Mixes o.f Pesticides 

If tank mixes are to be used, the following suggestions are offered 
1 

1. For a pesticide to be used as a tank mix, one of the following criteria must be met: 
a. The use is indicated on the label of one or more EPA registered products. 
b. The use is covered by state registration. 
c. The use has been tested and recommended by Agricultural Experiment Stations. 

2. Check labels of products to be mixed to make sure that there are no explicit restrictions against mixing with other 
chemicals. 

3. Make sure products to be mixed are labeled for the use intended and not to exceed labeled rates. 
4. When mixing two or more pesticides, make sure you follow all restrictions for each chemical. 
5. Make sure you are aware of your responsibilities when using a tank mix. (Read the warranty.) 
6. Make sure you actually need a tank mix. Many times, a single pesticide is adequate. 
7. Limit products in a mixture to no more than three to avoid increased possibility of crop injury or reduced effectiveness or 

both. 
8. The private applicator or grower should mix the products in the field. If the dealer or his personnel deliver a label

prohibited tank mix, it is illegal and could place liability for any damages on the dealer and grower. 
9. The final responsibility on the use of tank mixes lies with the user. 

1 
Taken in part from a Virginia Agricultural Chemicals Report dated September, 1981. 
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Poisonings 

The procedure to be followed IN CASE OF SUSPECTED POISONING: 

(1) Call a physician immediately. If the family physician is not available, the patient should be taken to the nearest 
physician or hospital emergency room together with the container of the poisoning agent. 

(2) If necessary, the physician will call the nearest poison control center for further information on toxicity of the suspected 
agent, treatment, and prognosis. 

(3) You may call a Poison Control Center for information. The following is a list of "Poison Information and Treatment 
Resources for Virginians." 

NOTE: This information is correct to the best of our knowledge. Listings below were checked for this revision. Please note 
that this information is subject to change and you should confirm any of these locations and phone numbers now rather than 
at the time of a poisoning incident. 

POISON INFORMATION AND TREATMENT RESOURCES FOR VIRGINIANS 

REGIONAL POISON CONTROL CENTERS 

Provide 24-hour information and consultation services by Poison Information Specialists 
Toxicologists. Located in hospitals equipped for all toxicologic (poison) emergencies. 

and board-certified Medical 

CHARLOTTESVILLE, VA 
Blue Ridge Poison Center 

University Medical Center 
Box 67, BRH University Medical Center 

University of Virginia - 22901 
(804) 924-5543 
(800) 451-1428 

WASHINGTON, DC 
National Capital Poison Center 

George Washington University Hospital 

RICHMOND, VA 
Virginia Poison Center 

Virginia Commonwealth University 
Box 522 - MCV Station - 23298 

(804) 828-9123 
(Calls from Richmond area only.) 

(800) 552-6337 
(Calls from Central and Eastern VA only.) 

3201 New Mexico Ave., Suite 310, Wash. D.C. 20016 
(202) 625-3333 

CHARLESTON, WV 
West Virginia Poison Center 
3110 MacCorkle Ave., S.E. - 25304 

(304) 348-4211 
(800) 642-3625 (WV only) 

(Call collect - calls from D.C. and metropolitan area only.) 

AREA POISON CONTROL CENTERS 

Hospitals with staff who will provide poison information by telephone. Hospitals equipped for most toxicologic 
emergencies. 
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GREENSBORO, NC 
Triad Poison Center 

Moses Cone Hospital 
1200 N. Elm St., - 27401-1020 

(910) 574-8105 
(Calls from VA counties on the VA-NC border only, please.) 

(800) 953-4001 (NC only) 
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VIRGINIA PESTICIDE INFORMATION DIRECTORY 

This directory is intended for use by persons who need assistance with general and emergency pesticide-related information. 
We hope that it will save time and money by directing you to the proper government and industry sources. 

The pages to follow are broken down into EMERGENCY and GENERAL INFORMATION. In the blank lines provided, 
please take time to list your local phone numbers for these sources. In the case of an emergency it might save a life as well as 
possible added expense and inconvenience. Keep a copy of this guide, with this directory section marked, near your phone 
and/or in your service vehicle for future reference. 

For emergency information about an agricultural chemical, please refer to a current product label or call CHEMTREC at 
(800) 424-9300. 

EMERGENCY INFORMATION 

POISONINGS 
FOR TREATMENT: 

If poisoned, have someone take you immediately to your nearest emergency room with the 
label of the container. 

The blanks below are supplied for recording the name and telephone number of the nearest poison control center. Please refer 
to the Regional and Area Poison Control Centers listed previously in this section. 

MY NEAREST POISON CONTROL CENTER IS LOCATED AT: 

SPILLS 
accidents and other related emergencies 

ACCIDENTS or INCIDENTS 
that constitute a threat to any person, 
public Field Operations safety and 
health, or the environment must be 
reported to: 

CHEMTREC (for assistance) (800) 424-9300 
Chemical Transportation Emergency Center 
Industry assistance with clean-up procedures, 
etc. 

Virginia Department of Agriculture and (804) 371-6560 
Consumer Services Office of Pesticide 
Services 
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EMERGENCY INFORMATION (cont.) 

FOR ASSISTANCE WITH 
SPILLS AND EMERGENCIES 

take time to jot down your local 
emergency numbers in the space provided 

GENERAL INFORMATION 

REGULATORY INFORMATION 
including certificate or license status 

COMMUNITY RIGHT-TO-KNOW 
COMPLIANCE INFORMATION 

EPA COOPERATOR 
for general pesticide information 

CITIZEN'S ASSISTANCE 
general consumer-related information 
and complaints 
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State Police 

Fire Department 

Ambulance 

VA Department of Emergency Services 
(DES) report emergency situations 

Public Information (DES) 

Local Emergency Services Coordinator 

Local Emergency Response Council 

GENERAL INFORMATION 

VIRGINIA TECH 

Your Local Extension Office 

Chemical, Drug & Pesticide Unit 
Virginia Tech 
Blacksburg, VA 24061-0409 

VIRGINIA DEPT OF AGRICULTURE 
AND CONSUMER SERVICES 
Office of Pesticide Services 
P.O. Box 1163 
Richmond, VA 23218 

DEPARTMENT OF ENVIRONMENTAL 
QUALITY, 
629 East Main Street, 
Richmond, VA 23219 

NA TI ON AL PESTICIDE 
TELECOMMUNICATIONS NETWORK 
Ag. Chemistry Extension 
Oregon State University 
333 Weniger Hall, 
Corvallis, OR 97331-6502 

VIRGINIA DEPT. OF AGRICULTURE 
AND CONSUMER SERVICES 
Consumer Affairs 

(804) 674-2400 or 
(800) 468-8892 
(24-hours/day) 

(804) 674-2489 

( 540) 231-654 3 

(804) 786-3798 

(804) 762-4000 
(800) 592-5482 

(800) 858-7378 (also TDD) 
(M - F: 9:30 am - 7:30 pm) 

FAX: (503) 737-0761 

(804) 786-2042 
(M - F: 8:30 am - 5:00 pm) 



REGUIATIONS AND BASIC INFORMATION: Safe and Effective Use 19 

CITIZEN'S ASSISTANCE U.S. CONSUMER PRODUCT SAFETY 
general consumer-related information and COMMISSION 
complaints Washington, DC 

ANIMAL POISONINGS VA/MD REGIONAL COLLEGE OF 
ASSISTANCE VETERINARY MEDICINE 

RCRA & SUPERFUND 
INDUSTRY ASSISTANCE 
HOTLINE 

TOXICOLOGY INFORMATION 

Virginia Tech - Blacksburg, VA 24061 

EPA - RESOURCE CONSERVATION 
RECOVERY ACT and Superfund 
regulations - for assistance with 
interpretation and compliance. 

VIRGINIA DEPT. OF HEAL TH 
Bureau of Toxic Substances 
1500 East Main Street, Room 124 
Richmond, VA 23218 

(800) 638-2772 

( 540) 231-4621 

(800) 424-9346 
(M - F; 8:30 am - 7:30 pm) 

(804) 786-1763 

EPA DRINKING 
WATER HOTLINE 

For information on drinking water (800) 426-4791 
regulations and pesticides in drinking water. 

HAZARD COMMUNICATION 
COMPLIANCE INFORMATION 

Virginia Dept. of Labor & Industry (804) 786-5873 
13 South 13th Street 
Richmond, VA 23219 

INDUSTRY-RELATED ASSOCIATIONS 

AMERICAN CROP PROTECTION ASSOCIATION 
1156 Fifteenth St., N.W., Suite 400, 
Washington, DC 20005 

SOUTHERN CROP PROTECTION ASSOCIATION 
P.O. Box 686 
Dawson, GA 31742 

VIRGINIA AG-CHEMICALS AND SOIL FERTILITY ASSN., INC. 
7741 Namozine Road, 
Amelia Court House, VA 23002-9323 

NATIONAL PEST CONTROL ASSOCIATION 
8100 Oak Street 
Dunn Loring, VA 22027 

VIRGINIA PEST CONTROL ASSOCIATION (VPCA) 
P. 0. Box 41056 
Fredericksburg, VA 22404 

(202) 296-1585 

(912) 995-2125 

(804) 561-4720 

(703) 573-8330 

(540) 891-9253 

This directory neither endorses those private groups listed nor was intended to exclude groups who may be appropriate but 
were not listed. Those who feel that they should be included are welcome to call or write for inclusion in future revisions: 
P.A. Hipkins, Pesticide Unit, 139 Smyth Hall, Virginia Tech, Blacksburg, VA 24061-0409, telephone: (540) 231-6543. 
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Protective Clothing and Equipment 

Dermal exposure accounts for 97 percent of the pesticide the body is exposed to during the application of liquid spray. Thus, 
the primary purpose of wearing protective clothing is to prevent pesticides from coming into contact with the skin. Any bcxly 
covering will provide some protection because dennal absorption is reduced to some degree by a fabric barrier. Protective 
clothing may be classified according to the part of the body it protects; i.e., feet (boots and shoes), hands (gloves), eyes 
(goggles and faceshields), head (hats and hoods), and trunk (jackets, shirts, pants, coveralls, overalls, and raincoats). 

Because of its comfort, conventional work clothing is worn most often, although it provides minimal protection during the 
application of liquid spray. Shirts, pants, and jackets of cotton or denim are not recommended by the National Safety Council 
or EPA researchers because they provide little protection from the accidental spilling of concentrated pesticides. 

Plastic or rubber protective garments are recommended for use when handling pesticide concentrates and for working in liquid 
spray operations, particularly when the spray is heavy. However, wearing rubber garments that encase a large part of the bcxly 
at temperatures of 80 to 100° Fahrenheit may result in heat exhaustion or heatstroke. 

Lightweight synthetic garments may provide adequate protection from dry pesticides and may be used for spray application 
when laminated with a plastic coating. 

The minimum protective clothing and equipment recommended for use by most growers using the more toxic pesticides 
includes a jacket with hood, bib overalls, goggles, respirator, and waterproof gloves and boots. 

l.AUNDERING INFORMATION FOR PESTICIDE-CONTAMINATED CLOTHING - Before laundering, read the pesticide 
label to determine which chemicals are more toxic. Key words on all pesticide labels identify the toxicity of the product: 
DANGER POISON (highly toxic), WARNING (moderately toxic), and CAUTION (slightly toxic). 

Clothing contaminated with highly toxic and concentrated pesticides must be handled most carefully because pesticides are 
easily absorbed through skin. IF THE CLOTHES HA VE BEEN COMPLETELY SATURATED WITH 
CONCENTRATED PESTICIDES, DISCARD THEM. Clothing contaminated by moderately toxic pesticides oo 
not warrant such drastic measures. Hazards are less pronounced in handling clothing exposed to low-toxicity pesticides. 

CLEANING/LAUNDERING RECOMMENDATIONS 

1. COTTON OR DENIM FABRIC - Wash contaminated clothing separately from the family wash. Pesticide residues 
are transferred from contaminated clothing to other clothing when they are laundered together. 

Pre-rinsing contaminated clothing before washing will help remove pesticide particles from the fabric. Pre-rinsing can be 
done by: 

1) Pre-soaking in a suitable container prior to washing to dislodge the particles; 
2) Pre-rinsing with agitation in an automatic washing machine; and 
3) Spraying/hosing garments outdoors. 

Clothing worn while using slightly toxic pesticides may be effectively laundered in one machine washing. It is strongly 
recommended that multiple washings be used on clothing contaminated with pesticides to draw out excess residues. 
Always wear rubber gloves when handling contaminated clothing to prevent pesticide absorption into the body. 

Washing in hot water removes more pesticide from the clothing than in other water temperatures. A void cold water 
washing. Although cold water washing might save energy, cold water temperatures are relatively ineffective in removing 
pesticides from clothing. 

Laundry additives, such as bleach or ammonia, do not contribute to the removal of pesticide residues. Either of these 
additives may be used, if desired, but caution must be used. Bleach should never be OOded to or mixed with ammonia, 
because the two react to form a very toxic chlorine gas. Be careful! Do not mix ammonia and bleach. 

Choose heavy-duty liquid detergent. Heavy-duty detergents are particularly effective in removing oily soils (the kind 
emulsifiable concentrate formulations make). In addition, their performance is not affected by water hardness. 

FIELD CROPS 1996 



REGULATIONS AND BASIC INFORMATION: Safe and Effective Use 21 

Increasing the amount of detergent used is recommended. For unfinished fabrics, 1.25 times the amount recommended 
on the package should be used. If the fabric has been treated with a stain/water repellent finish (like Scotchgard or 
Zepel), use 1.5 times the amount the package directs. 

If several garments have become contaminated, wash only one or two garments in a single load. Wash garments 
contaminated by the same pesticide(s) together. Use a full water level to allow the water to thoroughly flush the fabric. 

During seasons when pesticides are being used daily, clothing exposed to pesticides should be laundered daily. This is 
especially true with highly toxic or concentrated pesticides. It is much easier to remove pesticides from clothing by daily 
laundering than attempting to remove residues that have accumulated over a period of time. 

Pesticide carry-over to subsequent laundry loads is possible because the washing machine is likely to retain residues, 
which are then released in following laundry loads. It is important to rinse the washing machine with an "empty load," 
using hot water and the same detergent, machine settings, and cycles used after laundering contaminated clothing. 

Line-drying is recommended for these items. Although heat from an automatic dryer might create additional chemical 
breakdown of pesticide residues, many pesticides break down when exposed to sunlight. This also eliminates the 
possibility of residues collecting in the dryer. 

Use fabric starch on clothing. Pesticide residues cling to starch, and are easily removed with the starch when the starch 
is washed away. 

2. VINYL-COATED FABRIC, NEOPRENE, OR RUBBER - Laundering this type of outer protective clothing 
is different from other types. It should be pan-washed in warm water using a good detergent. Double or triple washing of 
heavily contaminated outer protective clothing is desirable. Rinse through two water changes and hang up to air dry. 
Outer protective clothing should be washed after each exposure or use. 

3. · GLOVES must be thoroughly pan-washed inside and out using a good detergent with several rinses. Remember, 
gloves must be clean inside because they will be in contact with your skin. A pair of light surgical gloves is desirable 
because they are light, economical, can be worn inside of heavy-neoprene or rubber gloves, and can be discarded after 
each use. Wash rubber boots similarly to gloves. 

4. RESPIRATORS require special care. Wash inside with a cloth, detergent, and warm water. Change filters according 
to instructions on the original container. Keep the respirator in a plastic bag, original container, or some other suitable 
container when it is not being used. Keep the respirator properly adjusted to your face. Filters and prefilters should be 
kept sealed in a plastic bag when not in use. Filters should be changed regularly according to ratings and amount of use. 

5. GOGGLES should be washed with a mild detergent so as not to scratch the lens. 

Give all of your protective clothing and equipment the best of care. They may save your life. 
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PROTECTIVE CLOTHING AND EQUIPMENT GUIDE 

Use this table as a guide to the selection of protective clothing and equipment. Cross-reference the signal word from the 
product label and the type of formulation to determine the minimum protection you should wear. This guide is .Il.Q1 to be used 
in place of label statements; refer to the label for specific information. 

Label Signal Word 

Formulation Caution Warning Danger 

Dry Long-legged trousers and long- Long-legged trousers and long- Long-legged trousers and long-
sleeved shirt; shoes and socks; sleeved shirt; shoes and socks; sleeved shirt; shoes and socks; 
chemical-resistant gloves. wide-brimmed hat; chemical- chemical-resistant gloves. 

resistant gloves. Cartridge or cannister respirator if 
dusts in air or if label precautionary 
statement says: "Poisonous or 
fatal if inhaled." 

Liquid Long-legged trousers; long- Long-legged trousers and long- Long-legged trousers and long-
sleeved shirt; shoes and socks; sleeved shirt; shoes and socks; sleeved shirt; rubber boots; wide-
wide-brimmed hat; chemical- wide-brimmed hat; chemical- brimmed hat; chemical resistant 
resistant gloves. resistant gloves; goggles if gloves; goggles or face shield. 

required by label. Cartridge or Canister or cartridge respirator if 
canister respirator if label says: label precautionary statement 
"Do not breathe vapors or spray says: "Do not breathe vapors or 
mists,"or "Poisonous or fatal if spray mists," or "Poisonous or 
inhaled." fatal if inhaled." 

Liquid Long-legged trousers; long- Long-legged trousers; long- Long-legged trousers; long-
sleeved shirt; shoes and socks; sleeved shirt; shoes and socks; sleeved shirt; rubber boots; wide-

(when mixing) wide-brimmed hat; goggles or face wide-brimmed hat; goggles or face brimmed hat; rubber gloves; 
shield; chemical-resistant gloves. shield; chemical-resistant gloves; goggles or face shield; rubber 

chemical resistant apron. apron; and cartridge or canister 
Cartridge or canister respirator if respirator. 
label says: "Do not breathe vapors 
or spray mists," or "Poisonous (or 
fatal or harmful) if inhaled." 

Liquid Long-legged trousers and long- Long-legged trousers and long- Long-legged trousers and long-
sleeved shirt; rubber boots; sleeved shirt; rubber boots; sleeved shirt; waterproof suit; 

(prolonged chemical-resistant gloves; water- chemical-resistant gloves; chemical-resistant gloves; 
exposure to proof, wide-brimmed hat; goggles; waterproof hood or wide-brimmed waterproof hood or wide-brimmed 
spray, or cartridge or canister respirator if hat; face shield or goggles; hat; goggles or face shield; and 
application in required by label. cartridge or canister respirator. canister respirator. 
enclosed area) 

Many pesticide labels instruct the user to use specific personal protective equipment (PPE) - clothing and devices that 
protect the body from contact with pesticides or pesticide residues. Some labels require the use of chemical-resistant PPE 
- items that the pesticide cannot pass through during the time it takes to complete the task. The labels of a few pesticides, 
such as some fumigants, prohibit the use of chemical-resistant PPE. Please refer to specific product labels for details. 

Most chemical-resistant PPE items are plastic or rubber. But not all these materials are equally resistant to all pesticides and 
under all conditions. 
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Chemical Resistance 

Three factors affect a material's chemical resistance: the exposure time, the exposure situation, and the chemical properties of 
the pesticide product to which the material is exposed. 

Chemical Resistance of PPE Materials 

Unless the pesticide label directs otherwise, do not use items that are made of - or lined with - absorbent materials such as 
cotton, leather, and canvas. These materials are not chemical-resistant, and they are difficult or impossible to clean after a 
pesticide gets on them. Even dry formulations can move quickly through woven materials and may remain in the fibers after 
several launderings. 

Look for PPE items whose labels state that the materials have been tested using ASTM (American Society for Testing 
Materials) test methods for chemical resistance, such as test method F739-91. Gloves and footwear made of polyvinyl 
chloride (PVC) or rubber (butyl, nitrile, neoprene, or natural rubber) must be at least 14 mils thick. 

Pesticides can leak through stitching holes and gaps in seams. For chemical resistance, PPE should have sealed seams. 

Barrier-Laminate materials are resistant to most pesticides and are a good choice for many situations. 

Barrier-laminate (Silver Shield/4-H) gloves may be uncomfortable and clumsy to wear for some kinds of tasks. Try wearing 
fitted rubber gloves over barrier-laminate gloves for comfort, protection, and dexterity. 

Any plastic or rubber material is resistant to dry pesticides and to water-based pesticides (those that use 
water as the only diluent or solvent). 

Dry pesticides include dusts, granules, pellets, and some baits. Water-based pesticides include wettable powders, soluble 
powders, some solutions, dry flowables (water-dispersible granules), and microencapsulated pesticides. 

The [)!pe of material that is resistant to non-water-based liquid pesticides depends on the contents of the 
formulation. 

Liquid pesticides that are not water-based may be emulsifiable concentrates, ultra-low-volume and low-volume concentrates, 
low-concentrate solutions, flowables, aerosols, dormant oils, and invert emulsions. Common solvents are xylene, fuel oil, 
petroleum distillates, and alcohol. 

Choosing Chemical-Resistant PPE 

Materials not listed on label 

If the pesticide label requires the use of chemical-resistant PPE but does not indicate the types of materials that are resistant to 
the product, select sturdy barrier-laminate, butyl, or nitrile materials. Then watch for signs that the material is not chemical
resistant. For example, the material may: 

• change color 

• become soft or spongy 

• swell or bubble 

• dissolve or become jelly-like 

• crack or get holes 

• become stiff or brittle 

If any of these changes occur, discard the item and choose another type of material. 
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EPA CHEMICAL RESISTANCE CATEGORY SELECTION CHART 

For use when PPE section on pesticide label lists chemical resistance category 

SELECTION 
CATEGORY 

TYPE OF PERSONAL PROTECTIVE MATERIAL LISTED ON 
PESTICIDE 

LABEL 
Barrier Butryl Nitrile Neoprene Natural Polyvinyl Vrton 

Laminate Rubber Rubber Rubber Rubber Polyethylene Chloride ~ 14 mils 
~ 14 mils ~ 14 mils ~ 14 mils ~ 14 mils (PVC) 

~ 14 mils 

A high high high high high high high high 

(dry and water 
based 

formulations) 

B high high slight slight none slight slight slight 

c high high high high moderate moderate high high 

D high high moderate moderate none none none slight 

E high slight high high slight none moderate high 

F high high high moderate slight none slight high 

G high slight slight slight none none none high 

H high slight slight slight none none none high 

* Includes natural rubber blends and laminates 

HIGH: Highly chemical-resistant. Clean or replace PPE at end of each day's work period. Rinse off pesticides at rest breaks. 
MODERATE: Moderately chemical-resistant. Clean or replace PPE within an hour or two of contact. 
SLIGHT: Slightly chemical-resistant. Clean or replace PPE within ten minutes of contact. 
NONE: No chemical-resistance. Do not wear this type of material as PPE when contact is possible. 

Using the Chemical-Resistance Category Selection Chart 

When pesticide labels list a chemical-resistance category, you can find that category on an EPA chemical-resistance category 
selection chart. Such a chart will allow you to determine the entire range of PPE materials from which you can choose. The 
chart indicates how long you can expect the various types of PPE materials to be resistant to the type of pesticide you are 
using. 

Failure to replace or clean the PPE items within the time intervals specified on the chart would be considered a misuse of the 
pesticide, because the items would no longer meet the label's requirements for "chemical- resistant" PPE. 

When choosing an appropriate material, also consider the dexterity needed for the task and whether the material will withstand 
the physical demands of the task. The PPE will protect you for the approximate time listed on the chart, if: 

• no punctures, tears, or abrasions allow pesticide to penetrate the material, and 

• pesticide does not get inside the PPE through careless practices, such as allowing pesticide to run into gloves or footwear 
or putting the PPE on over already contaminated hands or feet. 
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Highly Resistant PPE 

A rating of high means that the material is highly resistant to pesticides in that category. PPE made of this type of material 
can be expected to protect you for an 8 hour work period. The outside of the PPE, especially gloves, should be washed at rest 
breaks - about once every 4 hours. Highly resistant PPE is a good choice when handling pesticides, especially concentrates, 
for long periods of time. 

Moderately Resistant PPE 

A rating of moderate means that the material is moderately resistant to pesticides in that category. PPE made of this type 
of material can be expected to protect you for 1 or 2 hours. After that, replace the PPE with clean chemical-resistant PPE or 
thoroughly wash the outside of the PPE with soap and water. Moderately resistant PPE may be a good choice for pesticide 
handling tasks that last only a couple of hours. 

Slightly Resistant PPE 

A rating of slight means that the material is only slightly resistant to pesticides in that category. PPE made of this type of 
material can be expected to protect you for only a few minutes after exposure to the pesticide product. After that, replace the 
PPE or thoroughly wash the outside of the PPE with soap and water. Slightly resistant PPE may be a good choice for 
pesticide handling tasks that last only a few minutes. 

Inexpensive disposable gloves or shoe covers, such as those made from polyethylene, may be useful for such brief tasks as: 

• adjusting contaminated parts of equipment 

• unclogging or adjusting nozzles 

• opening pesticide containers 

• moving open pesticide containers or containers with pesticides on the outside 

• handling heavily contaminated PPE 

• climbing in and out of cabs or cockpits where the outside of the equipment is contaminated 

• operating closed systems 

These disposable PPE items should be used only once, for a very short-term task, and then discarded. At the end of the task, 
it is a good idea to first wash the outside of the gloves or shoe covers, and then remove them by turning them inside out. 
Discard them so they cannot be reused. 

Specific PPE Materials Listed Directly on Label 

If the pesticide label specifies the PPE materials that must be worn when using the product, follow those instructions. 

Some labels may list examples of PPE materials that are highly resistant to the product. The label may say, for example: 
"Wear chemical-resistant gloves, such as barrier laminate, butyl, nitrile, or viton." You may choose PPE items made from 
any of the listed materials. 

Chemical-resistance category listed on label 

Pesticide labels that list examples of PPE materials will often also specify a chemical-resistance category (A through H) for 
the product. This allows you to consult an EPA chemical-resistance chart (such as the one in this publication) to learn 
whether you have PPE material options other than those listed in the examples on the label. 

(The information about chemical-resistant PPE and the EPA Chemical-Resistant Category Chart was obtained from the 
EPA/USDA brochure "Choosing Chemical-Resistant PPE", 1993.) 
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TABLES OF WEIGHTS, MEASURES, AND DILUTIONS 

WEIGHTS: 

28.35 grams = 1 ounce 

16 ounces= I pound= 453.6 grams 

1 pint of water weighs 1.04 pounds 

1 gallon of water = 8.34 pounds 

1000 micrograms = I milligram 

1000 milligrams = I gram = 0.035 ounce avoirdupois 

1000 grams= 1 kilogram= 2.2 pounds 

VOLUME AND LIQUID MEASURE: 

3 teaspoons = 1 tablespoon = 14.8 cubic centimeters (cc) 

2 tablespoons= 1 fluid ounce= 29.6 cc 

8 fluid ounces = 16 tablespoons = I cup = 236.6 cc= 1/2 pint 

2 cups= 32 tablespoons= 1 pint= 473. l cc= 16 fluid ounces 

2 pints = 64 tablespoons = I quart = 946.2 cc= 0.946 liter 

IAND MEASURE: 

43,560 square feet = I acre = 0.404 hectare 

1 mile= 5280 feet= 1609.35 meters 

10 millimeters = l centimeter= 0.3937 inches 

100 centimeters = I meter= 39.37 inches 

LENGTH OF ROW REQUIRED FOR ONE ACRE 

RQw S12a~in~ L~n~th Qr Oistan~~ 

24 inch 7260 yards= 21,780 feet 

30 inch 5808 yards = 17 ,424 feet 

36 inch 4840 yards = 14,520 feet 

40 inch 4356 yards = 13,069 feet 

42 inch 4149 yards = 12,446 feet 

48 inch 3630 yards = I 0,890 feet 

4 quarts = 256 tablespoons = 1 gallon = 3785 cc PERCENTAGES: 

1 gallon= 128 fluid ounces= 231 cubic inches = 3785 cc I part per million (ppm) = I milligram per liter 

1 milliliter (ml) = 1 cubic centimeter = 0.034 fluid ounces = 1 milligram per kilogram 

1000 milliliters = I liter= approximately 1 quart, 1 fluid ounce = 0.0001 percent 

1 liter of water weighs 1 kilogram 

1 bushel soil = 1.25 cubic feet 1 percent 

= 0.013 ounce by weight in 100 gallons 

= 10,000 parts per million 

= 10 grams per liter 

= 1.29 ounces by weight per gallon 

= 8 pounds per 100 gallons 

ABBREVIATIONS for PESTICIDE FORMUIATIONS: 

A =Aerosol 

AF = Aqueous Flowable 

AS = Aqueous Solution or Aqueous Suspension 

B =Bait 

c = Concentrate 

CM = Concentrate Mixture 

CG = Concentrate Granules 

D =Dust 

DF = Dry Flowable 

DS = Soluble Dust 

EorEC = Emulsifiable Concentrate 

F = Flowable 

G =Granules 

H/A = Harvest Aid 

L = Flowable (liquid) 

LC = Liquid Concentrate or Low Concentrate 

LV = Low Volatile 

TE.ME.E.RATURE..· 

M = Microencapsulated 

MTF 

p 

PS 

RTU 

s 
SD 

SG 

SP 

ULV 

ULW 

WorWP 

ws 
WSG 

WSL 

woo 
WSP 

= Multiple Temperature Formulation 

= Pellets 

= Pellets 

=Ready to Use 

= Solution 

= Soluble Dust 

= Soluble Granule 

= Soluble Powder 

= Ultra Low Volume 

=Ultra Low Weight or Ultra Low Wettable 

= Wettable Powder 

=Water Soluble 

=Water-Soluble Granules 

=Water-Soluble Liquid 

=Water Dispersible Granules 

= Soluble Powder 

To change temperature in degrees Celcius to temperature in degrees Fahrenheit multiply Celcius by 9/5 and add 32. 
Example: 30 degrees Celcius = 30 x 915 + 32 = 86 degrees Fahrenheit. 
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PESTICIDE CALIBRATION TABLES 

Miles per Hour 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

1 mph= 88 feet per minute 
1 mph = 1.466 feet per second 

Travel Speed Chart 

Time Required in Seconds to Travel 

100 ft 

68 
34 
23 
17 
14 
11 
10 

9 
8 
7 

200 ft 

136 
68 
46 
34 
27 
23 
20 
17 
15 
14 

Speed in mph= No. 35-inch steps per minute/30 

Equivalent Quantities of Dry Materials (Wettable Powders) For Various 

Water Quantity of Material 

100 gal* 1.0 lb 2.0 lb 3.0 lb 4.0 lb* 

50 gal 8.0 oz 1.0 lb 1.5 lb 2.0 lb 

5 gal* 0.8 oz 1.6 oz 2.4 oz 3.2 oz* 
(3 tbsp)** 

1 gal 0.16 oz 0.32 oz 0.48 oz 0.64 oz 
(2 tsp)** (1 tbsp)** (1 1/2 tbsp)** (2 tbsp)** 

300 ft 

205 
102 

68 
51 
41 
34 
29 
26 
23 
21 

Quantities 

5.0 lb 

2.5 lb 

4.0 oz 

0.80 oz 
(3 tbsp)** 

of Water 

6.0 lb 

3.0 lb 

4.8 oz 

0.96 oz 
(3 tbsp)** 

* Example: If a recommendation calls for a mixture of 4 pounds of wettable powder to 100 gallons of water, it would take 3 1/4 
ounces to 5 gallons of water to give 5 gallons of spray mixture of approximately the same strength. 

* * Note: Wettable pesticide materials vary considerably in density. Therefore the teaspoon (tsp) and tablespoon (tbsp) 
measurements in this table are approximate but not exact dosages by weight. However, we believe that they are within the 
bounds of safety and efficiency for mixing small amounts of spray. 
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Water 

100 gal* 

50gal 

5gal 

1 gal* 

Equivalent Quantities of Liquid Materials (Emulsiflable Concentrates, Etc.) 
for Various Quantities of Water 

Quantity of Material 

1/2 pt 1.0 pt 2.0 pt 3.0 pt 4.0 pt* 

4.0 fl oz 8.0 fl oz 1.0 pt 24.0 fl oz 1.0 qt 

0.4 fl oz 0.8 fl oz 1.6 fl oz 2.4 fl oz 3.2 fl oz 
(1 tbsp)** 

0.08 fl oz 0.16 fl oz 0.32 fl oz 0.48 fl oz 0.64 fl oz* 
(1/2 tsp)** (1 tsp)** (2 tsp)** (3 tsp)** (4 tsp)** 

5.0 pt 

2 1/2 pt 

4.0 fl oz 

0.80 fl oz 
(5 tsp)** 

* Example: If 4 pints of a liquid concentrate is recommended to 100 gallons of water, 4 teaspoonsful of the chemical to 1 gallon of 
water will give a mixture of approximately the same strength. 

* * Approximate figure. 

Pounds of Active Ingredients per Gallon, Pounds per Pint of Liquid, 
and the Number of Pints for Various Per Acre Rates 

Pounds of Active Pints of commercial product needed 
ingredients in Pounds of active each acre to give the following 
one gallon of ingredients per pounds of active ingredient 

commercial product pint* 

114 lb/A 1/2 lb/A 3/4 lb/A 1 lb/A 1 112 lb/A 

2.00 0.25 1 2 3 4 6 
2.64 0.33 3/4 1 112 2 114 3 4 112 
3.00 0.375 2/3 1 113 2 2 2/3 4 
3.34 0.42 3/5 1 115 1 4/5 2 2/5 3 3/5 
4.00 0.50 112 1 1 112 2 3 
6.00 0.75 1/3 2/3 1 1 113 2 

* 1 pint = 16 liquid ounces. 

Available Commercial Materials in Pounds Active Ingredients 
per Gallon Necessary to Make Various Percentage Concentrate Solutions 

Pounds of active Pounds of active Liquid ounces of commercial 
ingredients in one gallon ingredients product per one gallon of 
of commercial product per pint* solution to make: 

112% 1% 2% 5% 

2.00 0.25 2.68 5.36 10.72 26.80 
2.64 0.33 2.02 4.05 8.10 20.25 
3.00 0.375 1.78 3.56 7.12 17.80 
3.34 0.42 1.59 3.18 6.36 15.90 
4.00 0.50 1.34 2.67 5.33 13.34 
6.00 0.75 0.89 1.78 3.56 8.90 

* Based on 8.34 pounds per gallon (weight of water). 
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2 lb/A 

8 
6 
5 113 
4 4/5 
4 
2 2/3 

10% 

53.60 
40.44 
35.58 
31.96 
26.69 
17.79 
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Converting Pounds Active Ingredients Per Acre to Smaller Units for Small Plots 

Liquid 

Cubic centimeters per 100 square feet necessary to apply the following pounds of active ingredients per acre 

Concentrate ..................................................................... lbs/ A ........................................................................ . 

lbs/gal 1/8 1/4 1/2 3/4 2 3 

8.00 

7.00 

6.66 

6.00 

5.00 

4.00 

3.33 

3.00 

2.50 

2.00 

1.00 

0.14 OZl 0.54 0.81 

0.16 0.31 0.62 0.93 

0.16 0.33 0.65 0.99 

0.18 0.36 0.72 1.10 

0.22 0.44 0.87 1.31 

OZT 0.54 1.09 1.64 

0.33 0.65 1.31 1.97 

0.36 0.72 1.45 2.16 

0.43 0.87 1.74 2.61 

1.08 2.16 

1.24 2.48 
1.3) 2.60 

1.45 2.89 

1.74 3.47 

2.17 4.34 

2.61 5.21 

2.89 5.78 

3.47 6.94 

324 

3.72 

3.91 

4.34 

521 

6.51 

7.82 

8.67 

10.41 

0.54 1.09 2.17 3.25 4.34 8.68 13.01 

1.08 2.17 4.34 6.51 8.68 17.35 26.03 

4 5 

4.32 5.40 

4.96 6.20 

5.21 6.51 

5.78 7.23 

6.94 8.68 

8.68 10.85 

10.42 13.03 

11.56 14.45 

13.88 17.36 

6 

6.48 

7.44 

7.80 

8.70 

10.44 

13.02 

15.66 

17.34 

20.82 

17.35 21.69 26.04 

34.71 43.39 52.08 

Dry 

7 8 9 

7.56 8.64 9.72 

8.68 9.92 11.16 

9.10 10.40 11.70 

10.15 11.60 13.05 

12.18 13.92 15.66 

15.19 17.36 19.53 

18Zl 20.88 23.49 

2023 23.12 26.01 

2429 27.76 31.12 

30.38 34.72 39.06 

60.76 69.44 78.12 

10 

10.80 

12.40 

13.03 

14.46 

17.35 

21.69 

26.06 

28.90 

34.71 

11 

11.88 

13.64 

14.30 

15.95 

19.14 

23.87 

28.71 

31.79 

38.17 

12 

12.96 

14.88 

15.60 

17.40 

20.88 

26.04 

31.32 

34.68 

41.64 

43.38 47.74 52.08 

86.76 95.48 104.16 

Grams per 100 square feet necessary to apply the following pounds of active ingredient per acre 

% Active 
ingredients ................................................................. 1 bs/ A ....................................................................... . 

100.0 

90.0 

80.0 

75.0 
50.0 

25.0 

22.5 

20.0 

18.5 

12.5 

10.0 

7.5 

5.0 

4.0 

2.0 

1.0 

1/2 3/4 1 2 3 4 5 7.5 10 20 50 

0.52 

0.58 

0.65 

0.69 

1.04 

2.08 

2.31 

2.60 

2.81 

4.15 

5.19 

6.92 

10.39 

12.98 

25.97 

51.94 

0.78 

0.87 

0.97 

1.04 

1.56 

3.12 

3.46 

3.90 

4.21 

623 
7.79 

10.39 

15.58 

19.48 

38.95 

n.91 

1.04 

1.15 

1.30 

1.38 

2.08 

4.15 

4.62 

5.19 

5.61 

8.31 

10.39 

13.85 
20.n 
25.97 

51.94 

103.87 

2.08 

2.31 

2.60 

2.n 

4.15 

8.31 

923 

10.39 

1123 

16.62 

20.n 
27.70 

41.55 

51.94 

103.87 

207.75 

3.12 

3.46 

3.90 

4.15 

623 

12.46 

13.85 

15.58 

16.84 

24.93 

31.16 

41.55 

62.32 

n.91 

155.81 

311.62 

4.15 

4.62 

5.19 

5.54 

8.31 

16.62 

18.46 

20.n 
22.46 

3324 

41.55 

55.40 

83.10 

103.87 

207.75 

415.50 

5.19 

5.n 
6.49 

6.92 

10.39 

20.n 
23.08 

25.97 

28.07 

41.55 

51.94 

6925 

103.87 

129.84 

259.69 

519.37 

7.79 

8.66 

9.74 

10.39 

15.58 

31.16 

34.62 

36.37 

42.11 

62.32 

n.91 

103.87 

155.81 

194.76 

389.53 

779.06 

10.39 

11.54 

12.98 

13.85 

20.n 
41.55 

46.17 

51.94 

56.15 

83.10 

103.87 

138.50 

207.75 

259.69 

519.37 

1038.74 

20.n 
23.08 

25.97 

'Zl.70 

41.55 

83.10 

92.33 

103.87 

112.30 

16620 

207.75 

2n.oo 
415.50 

519.37 

1038.74 

20n.49 

51.94 

57.71 

64.92 

6925 

103.87 

207.75 

230.83 

259.69 

280.74 

415.50 

519.37 

692.50 
1038.74 

1298.43 

2596.86 

5193.72 
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Determination of Product Rate Per Acre From Active Ingredient Rate 

(Liquid Formulations) 

Active Ingredient per gallon 

Active Rate 1.5 lb 2.0 lb 3.0 lb 4.0 lb 6.0 lb 

lbs/A Pts/A 

114 1 113 1 516 112 1/3 
112 2 2/3 2 1 1/3 1 2/3 
1 5 113 4 2 2/3 2 1 113 
2 10 2/3 8 5 113 4 2 2/3 
3 16 12 8 6 4 
4 21 1/3 16 10 2/3 8 5 112 
5 27 20 13 113 10 6 2/3 

Determination of Product Rate Per Acre From Active Ingredient Rate 

(Dry Formulations) 

Percentage of Active Ingredient in Product 

Active Rate 5 10 20 25 50 65 70 75 80 90 

lbs/A lbs/A 

114 5 2.5 1.2 1 0.5 0.37 0.36 0.32 0.3 0.28 
112 10 5.0 2.5 2 1.0 0.75 0.72 0.65 0.6 0.55 
1 20 10.0 5.0 4 2.0 1.5 1.4 1.3 1.2 1.1 
2 40 20.0 10.0 8 4.0 3.0 2.9 2.6 2.4 2.2 
3 60 30.0 15.0 12 6.0 4.5 4.3 3.9 3.6 3.3 
4 80 40.0 20.0 16 8.0 6.0 5.8 5.2 4.8 4.4 
5 100 50.0 25.0 20 10.0 7.5 7.2 6.5 6.0 5.5 
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Calibration and Care of Sprayers 
Be sure to calibrate your sprayer properly. Using too much pesticide may injure your crop; using too little may result in little 
or no pest control. Apply all pesticides at the recommended rate. Pressure, nozzle size, spacing of nozzles, and speed of the 
application all affect the application rate. 

Boom type sprayers with flat, fan-type nozzles are desirable for most weed spraying. Booms of various widths are available 
with interchangeable nozzles. Different gallonages may be applied by merely changing the nozzle tips. For most weed 
spraying, pressures of 25 to 50 pounds per square inch (psi) are adequate and desirable. If it is necessary to reduce the pressure 
below 25 psi to get the desired gallonage, use smaller nozzles. If it is necessary to use pressures greater than 50 psi to apply 
the desired gallonage, use larger nozzles. 

Large-Area Method of Calibration 

1. Adjust tractor speed, pressure, and orifice size according to manufacturer's directions. 

2. Measure and stake off one acre (43,560 sq ft) in the field to be treated. 

3. Fill tank on sprayer with water. 

4. Maintain constant pressure and speed in spraying the acre. Mark pressure, throttle, and gear settings. 

5. Remember - the amount of water necessary to refill the tank is equal to gallons per acre. 

6. Make up the spray solution with the correct amount of chemical in the amount of water applied per acre. 

7. Make the application at pressure, throttle, and gear settings used in calibrating. 

Short-Course Method 

I . Measure off a course of 163 1/3 feet in the field to be treated. 

2. Adjust tractor speed, pressure, and orifice size according to manufacturer's directions. 

3. Spray over the measured course, catching the discharge from one nozzle. 

4. Measure discharge with a standard measuring cup. 

5. Number of cups x 200 =gallons/A 
Nozzle spacing in inches 

6. Make up spray solution with the correct amount of chemical in the amount of water that will be applied to each acre. 

7. This procedure may also be used in calibrating for band treatments. For band applications, substitute band width for 
nozzle spacing. 

Special Considerations When Spraying Wettable Powders 

Wettable powders do not dissolve in water but must be kept in suspension. It is necessary that you provide adequate agitation 
in the spray tank to avoid any possibility of settling. To assure proper agitation, provide a separate line to the bottom of the 
tank from a convenient point between the pump and the shut-off valve. 

1. Pumps should be large enough to supply the discharge at the nozzles and also provide by-pass agitation in the tank. 
Diaphragm or piston type pumps are less subject to wear than gear or roller pumps, and should be considered if large 
quantities of wettable powders are to be used. 

2. All strainers from intake to nozzles should have screens of 50 mesh material or larger. 

3. Use Teejet 8002, 8003, or 8004 nozzle tips, or equivalent; smaller nozzle sizes are likely to clog. 

4. Thoroughly mix wettable powders with water into a paste (or slurry) before adding them to the tank. 

5. With wettable powders, constant and vigorous agitation is 'necessary to insure a uniform mixture with water in the tank. 
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Names, Manufacturers, Actions, and Toxicities of Agricultural Pesticides 
This is a listing of commonly used pesticides (common name/trade name), their manufacturers, their actions, and their 
toxicity rating (oral LD50). Pesticides which have been canceled for use are given only as a reference to their toxicity am 
should not be used. This list is for information purposes only and was not meant to endorse or exclude any manufacturers or 
their products. The names are correct to the best of our knowledge and if mistakes were made, they were unintentional. Please 
notify the authors if corrections or additions are needed for the next edition. 

Names 

The common name is the approved name given a pesticide by the American National Standards Committee. A common name 
may have many trade names. Trade names are given to a pesticide by the manufacturers/producers. Common names are not 
capitalized; trade names are capitalized. 

Action 

The specific actions of the pesticides listed are abbreviated as follows: 

A - acaricide I insecticide 
Anti - antibiotic IGR - insect growth regulator 

B - bactericide M - molluscicide 
F - fungicide N - nematicide 

Furn - fumigant PGR - plant growth regulator 
H - herbicide R - rodenticide 

H-A - harvest aid (defoliant) Rep - repellent 

Toxicity 

Toxicity is the quality, state, or degree of being poisonous. The toxicities listed here are oral. Oral LD50 (mg/kg) designates 
the dosage of milligrams per kilogram of body weight required to kill 50% of test animals when given a single dosage by 
mouth. A milligram/kilogram (mg/kg) is equal to 1 part per million (1 lb in 500 tons). The lower the LD50, the higher the 
toxicity. Dermal LD50 ratings are in most cases higher (lower in toxicity) than the oral rating. See footnote below for more 
detail.* 

When registering pesticides, the Environmental Protection Agency (EPA) uses acute LD50, values to determine the toxicity 
category, words, and symbols that must be placed on the label. For this purpose the test animals are usually mice, rats, or 
rabbits. The letters LD stand for lethal dose. 

Toxicity Category* Signal Words Oral LD50 Probable Lethal 
Required on Label by EPA (mg/kg) Adult Human Dose 

I Highly Toxic DANGER and POISON, 0 to 50 A few drops to 
plus skull and 1 teaspoon 
crossbones symbol 

II Moderately Toxic WARNING 50 to 500 1 teaspoon to 
2 teaspoons 

III Slightly Toxic CAUTION 500 to 5000 1 ounce to 
1 pint (1 pound) 

IV Almost non-toxic CAUTION more than 1 pint ( 1 pound) 
5,000 

* Please note: that certain products may use signal words which do not correlate with LD50 ratings due to some special property of 

the chemical; e.g. - chlorothalonil has an LD50 of 10,000 mg/kg yet has DANGER and WARNING signal words on many of its 

formulations due to a possibility of an extreme allergic reaction in some people. Also, toxicity (LD5o) is relative to the concentration 
of active ingredient in question and the body weight of the victim. All Ln50 ratings listed here are for technical grade-100% 

concentration compounds; few marketed pesticide products are sold as 100% concentrations. This does not dismiss the fact that if 
misused, these products can be highly toxic to humans, domestic animals, and wildlife. 

Restricted-Use Pesticides 

Those active ingredients having some or all products designated as restricted-use are marked with a double asterisk (**). 
Products that are restricted usually have a higher concentration or other property which makes them more hazardous than 
others which are designated for general use. Refer to the product label as a guide. Private applicators must be certified to use 
or purchase restricted-use pesticides. Contact your local Extension agent for information on how to become a certified private 
applicator. 
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Common Name or 
Designation 

2,4,5-T 
2,4,5-TP 
2,4-D 
2,4-DB 

abamectin 

acephate 
acetochlor** 

acifluorfen 

acrolein** 
alachlor** 
aldicarb** 

aldrin 

allethrin 
aluminum phosphide** 
AMA 

ametryn 
aminocarb 
amitraz 
amitrole** 

AMS 
ancymidol 

anilazine 
ASPIRIN 
Aspon 

asulam 
atrazine** 
Avitrol** 

azadirachtin 
azinphos-methyl** 
Bacillus thuringiensis 

barban 
bendiocarb** 

benefin 
benomyl 
bensulfuron methyl 

bensulide 
bentazon 
benzamide (DEET) 
BGR 
bifenox 
bifenthrin** 
bi phenyl 
bone tar oil 
borax 
Bordeaux Mixture 
boric acid 
brodifacoum ** 
bromacil 
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Chemical Toxicity Chart 

Trade Names 
Other Names 

Brush-Rhap 
Silvex 
Weedone, various 

Butyrac, various 
Affirm, Agri-Mek, Avid, 

Vertimec, Zephyr 
Orthene 
Harness, Surpass 

Blazer 
Aqualin, Magnacide 
Lasso, Partner 

Temik 
HHDN 

Pynamin 
Phostoxin 
Super Dal-E-Rad 

Evik 
Matacil 
Mitac, Ovasvn 
Amitrole-T 

Am mate 
A-Rest 

Dyrene 

NPD 
Asulox 
Aatrex, Guardsman 
4-aminopyridine 
Azatin, Bioneem 

Guth ion 
DiPel, Thuricide 

Carbyne 
Dycarb, Turcam 
Balan,Team 
Benlate 

Londax 
Prefar 
Basagran 
OFF 
Big Game Repellent 
Modown 
Capture 
di phenyl 
Magic Circle 
Pyrobor 

Tim-Bor 
Talon, Havoc 
Hyvar 

Action 

H 
H 
H/PGR 

H 
Anti 

H 
H 
H 
H 
l/N 

I 

Furn 
H 
H 
I 
H 
H 
H 

PGR 

F 

I 
H 
H 
Rep 
IGR 

H 

H 
F 
H 
H 
H 
Rep 
Rep 
H 

F 
Rep 
H 
F 

R 
H 

Company 

Vertac 
Dow 
Rhone-Poulenc, etc. 

Rhone-Poulenc, etc. 
MSD Agvet, Merck 

Valent 
Monsanto, Zeneca 

BASF 

Shell 
Monsanto 
Rhone-Poulenc 

S~ell 

MGK 
Degesch 
Cleary, Vineland 

Ciba 
Miles 
AgrEvo 
Rhone-Poulenc 
DuPont 

Dow Elanco 
Miles 

Zeneed 
Rhone-Poulenc 
Ciba, Sandoz 
Avitrol Corp. 
AgriDyne, Grace-Sierra 

Miles 
Abbott, American 

Cyanamid, Ciba, Sandoz 
Velsicol 

AgrEvo 
Dow Elanco, Lesco 

DuPont 
DuPont 
Gowan 
BASF 
SC Johnson 
MGK 
Rhone-Poulenc 

FMC 
various 
State College 
Kerr-McGee 
various 
U.S. Borax 
Zeneca 
DuPont 

Acute LD50Values 
for White Rats
Oral (mg/kg) 
Technical 

500 (acid) 
650 
300-700 
370-1500 
10 

866-945 
2953 

2025 
46 
-1000 
0.93 
39-60 
680-1000 

0.3 
600 
1110 

30 
800 
1100 

3900 
4500 

>5000 
750 
2700 

5000 
3080 
20 
>5000 
5-20 

>5000 

600 
40-120 

> 10,000 
> 10,000 

>5000 
770 
1100 
8500 
34,600 
>6400 
54.5 
3280 
low toxicity 
4500-6000 
low toxicity 
low toxicity 
0.27 
5200 

FIELD CROPS 19961 



34 REGULATIONS AND BASIC INFORMATION: Safe and Effective Use 

Acute LD50Values 
for White Rats-

Common Name or Trade Names Oral (mg/kg) 
Designation Other Names Action Company Technical 

bromadiolone ** Contrac, various R Bell, Lipha 1.125 
bromethalin Vengeance R Dow Elanco 2 
bromoxynil Buctril H Rhone-Poulenc 190 
butifos Def 6 H-A Miles 233 
Busan TCMTB F Buckman 1590 
butyl ate Sutan H Zeneca 4659 
cacodylic acid Dilic, Rad-E-Cate H Vertac, Vineland 700 
cadmium chloride** Caddy F Cleary 88 
calcium arsenate Pencal, Security l/H Pennwalt, Woolfolk 298 
capsaicin Hot Sauce Rep Miller low toxicity 
captafol Difolatan F Chevron 5000-6200 
cap tan Captan, various F various 9000 
carbaryl Sevin various 850 
carbof u ran** Furadan l/N FMC, Miles 11 
carbon disulfide carbon bisulfide Furn FMC, PPG, Stauffer 16 
carbon tetrachloride** carbon tet Furn Zeneca Vulcan 7500 
carboxin Vitavax F Uniroyal 3820 
chloramben Amiben H Rhone-Poulenc 5620 
chloranil Spergon F Uniroyal 4000 
chlordane** various Velsicol 367-515 
chlordecone Kepone Allied 114-140 
chlordimeform** Fundal SP, Galecron A/I Nor-Am, Ciba 340 
chlorfenvinphos** Birlane, Supone Shell 10-39 
chlorimuron Classic H DuPont 4102 
chloromequat cycocel PGR Cyanamid 670 
chlorobenzilate ** Acaraben A Ciba 700 
chloroneb Terraneb SP F Kincaid 5000+ 
chlorophacinone ** Rozo I R Chem par 1.125 
chloropicrin** Chlor-0-Pic Furn Great Lakes 250 
chlorothalonil Bravo, Daconil 2787 F ISK Biosciences > 10,000 
chloroxuron Tenoran H Ciba 3700 
chloropropham Chloro IPC, CIPC, H/PGR PPG 3800 

Sprout-Nip 
chlorpyrifos Dursban, Lorsban, Dow Elanco 135-163 

Lock-On 
chlorsulfuron Glean, Telar H DuPont 5545 
chlonitralide** Bayluscide M Bayer AG 5000+ 
chromated copper CCA F/I various high toxicity 

arsenate** 
clethodim Select H Chevron 1630 
clofentezine Apollo A AgrEvo >5200 
clomazone Command H FMC 2077 
clopyralid Stinger H DowElanco >4300 
copper ammonium Copper Count N F Mineral R&D low toxicity 

carbonate 
copper carbonate, basic Malachite F Leffingwell 635-1250 
copper chelate Cutrine A Applied Biochemists 0.50-2.00 
copper hydroxide various F various 1000 
copper oxychloride Bravo CM F/BF ISK Biosciences 470 
copper sulfate Copper-Z,Bluestone H (aq) Helena 470 
coumachlor Tomorin R Ciba 900 
coumaphos Co-Ral I Cutter 56-230 
coumarfuryl Fumarin R Rhone-Poulenc 25 
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Acute LD50Values 
for White Rats-

Common Name or Trade Names Oral (mg/kg) 
Designation Other Names Action Company Technical 

creosote** coal tar F/I Koppers high toxicity 

crotoxyphos Ciodrin I DuPont 125 

crufomate Ruelene Dow 770 

cryolite Kryocide, Prokil ELF Atochem, Gowan > 10,000 
cyanazine** Bladex, Extrazine H DuPont 182-334 

cycloate Ro-Neet H Zeneca 3160 

cycloheximide** Acti-dione F/PGR Upjohn (Tuco) 2 

cyfluthrin** Baythroid, Tempo Miles 400 

(lambda-)cyhalothrin** Commodore, Karate Zeneca 79 

cyhexatin Plictran, Mitacid A Dow Elanco 540 

cypermethrin ** Fury, various I FMC, Zeneca 250-4150 

cyromazine Citation, Trigard IGR Ciba 3387 

cythioate Cyflee, Proban Cyanamid 160 

cytholinin Cytex PGR Atl. & Pacific Res. > 15,000 

0-D Nemafene Furn Shell 140 

daminozide Alar, B-Nine PGR Uniroyal 8400 

dazomet Basamid Furn BASF 520 

DBCP** dibromochloropropane Furn Amvac 170-300 

DCPA Dacthal H ISK Biosciences 3000 

DDT I Montrose 113 

decanol Off-Shoot-T PGR Buckeye Cellulose 18000 

demeton** Metasystox-R Gowan 2.5-6.2 

dialifor Torak I Nor-Am 43-53 

diallate** Avadex H Monsanto 395 

diamidfos Nellite l/N Dow Elanco 140 

diazinon** Spectracide, DZN Diazion, Ciba, Elf Atochem 300-400 
Knox-Out 

dicamba Banvel, Clarity, Resolve H Sandoz, Cyanamid 1707-6764 

dichlobenil Casoron H PBI Gordon, Uniroyal > 3160 

dichlorobenzenes PDB Furn PPG 500 

dichloropropene** Telone Furn Dow Elanco 250-500 

dichlorprop 2,4-DP, Weedone-DP H Rhone-Poulenc, various 800 

dichlorvos DDVP, Vapona DuPont 56-80 

diclofop-methyl** Hoelon, llloxan H AgrEvo 563 

dicofol Kelthane A Rohm and Haas 595 

dicloran Botran, DCNA F Gowan > 5000 

dicrotophos ** Bidrin DuPont, Amvac 22 

dieldrin various Shell 46 

dienochlor Pen tac A Sandoz 3160 

difenzoquat Avenge H Cyanamid 470 

diflubenzuron ** Dimilin IGR Uniroyal >4640 

dimethenamid Frontier, Guardsman H Sandoz 2400 

dimethipin Harvade PGR Uniroyal 1180 

dimethoate Cygon, Dimethoate I Cyanamid, Helena 290-325 

dinocap Karathane A/F Rohm and Haas 980 

dinoseb Premerge H Vertac 40-60 

diphacinone Diphacin, Ramik R Velsicol, Bell 3 

diphenamid Dymid, Enide H Zeneca 1000 

diquat Diquat H Zeneca 231 

disulfoton** Di-Syston Miles 2-12 

dithiopyr Dimension H Monsanto 3600 

diuron Karmex, T opsite H DuPont, Cyanamid 3400 

DNOC Chemsect F/H/l/PGR Ftv1C 20-50 
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Acute LD50Values 
for White Rats-

Common Name or Trade Names Oral (mg/kg) 
Designation Other Names Action Company Technical 

dodemorph** Milban F Grace-Sierra 3944 
dodine Syllit F UAP 1000 
DSMA Ansar 8100, Methar H ISK Biosciences, Cleary 1000 
endosulfan Thiodan, Phaser I FMC, AgrEvo 40 
endothall Aquathol H(aq) Elf Atochem 51 
endrin** various l/R Shell, Velsicol 7-15 
EPTC - Eptam, Eradicane H Zeneca 1630 
esfenvalerate** Asana I DuPont 75-458 
etaconazole Vangard F Ciba 1343 
ethafluralin Sonalan H Dow Elanco >10,000 
ethephon Ethrel, Prep, Cerone PGR Rhone-Poulenc 4000 
ethion** ethion FMC 208 
ethoflumesate Prograss H AgrEvo 6400 
ethoprop (ethoprophos) ** Mocap 1/N Rhone-Poulenc 62 
ethoxyquin Stop-Scald PGR Pennwalt, Monsanto 800 
ethyl an Perthane Rohm and Haas 8170 
ethylene dichloride EDC Furn PPG 670 
ethylene dibromide** EDB, Solibrom Furn Great Lakes 146 
ethylene oxide epoxyethane, ETO Furn BASF 50 (vapor) 
etridiazol T errazole, Koban, Truban F Grace-Sierra, Uniroyal 1077 
famphur Warbex I American Cyanamid 36-62 
fatty acid salt Hinder Rep Pace Int. non-toxic 
fenbutatin-oxide (hexakis) Vendex A DuPont 2630 
fenaminosulf Les an F Miles 75 
fenamiphos** Nemacur l/N Miles 15-20 
fenarimol Rubigan F Dow Elanco 2500 
f enbuconazole lndar F Rohm and Haas >2000 
fenitrothion ** Sumithion I Sumitomo 800 
fenoxaprop-ethyl** Acclam, Bugle, Option H AgrEvo 4670 
fenoxycarb Basus, Logic, Precision IGR Ciba >10,000 
f enpropathrin ** Danitol, Tame A/I Valent 70 
fensulfothion** Dasanit 1/N Miles 2.2 
fenthion** Baytex Miles 225-298 
fenvalerate** Pydrin I Shell 451 
ferbam Carbamate F FMC > 17,000 
fluazifop-p-butyl Fusilade H Zeneca 3680 
fluchloralin Basal in H BASF 1550 
flucythrinate** Pay-Off Cyanamid, DuPont 67 
flumetralin Prime+ PGR Ciba >5000 
fluometuron Cotoran H Ciba, Griffin 6416-8900 
fl uo roacetam ide ** 1081 R Aceto 15 
fluridone Sonar H (aq) Sepro > 10,000 
flurprimidol Gutless PGR DowElanco 709-914 
fluvalinate Mavrik I Sandoz 260-280 
fol pet Phaltan F Chevron, Zeneca > 10,000 
to mesa ten Reflex H Zeneca 1250-2000 
fonofos** Dyfonate, Crusade Zeneca 8-17.5 
formeldehyde formalin B/F various 550-800 
formetanate Carzol AgrEvo 20 
fosamine ammonium Krenite H DuPont 10,200 
fosetyl-AL Aliette F Rhone-Poulenc 5800 
fusarex TCNB F/PGR Sterling 7500 
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Acute LD50Values 
for White Rats-

Common Name or Trade Names Oral (mg/kg) 
Designation Other Names Action Company Technical 

gibbereilic acid Pro-Gibb PGR Abbott, MSD AgVet 6300 
glufosinate Ignite, Finale H AgrEvo 1620-2000 
glyphosate Roundup, Kleenup, Rodeo, H Monsanto 4050-5600 

Accord, Ranger 
Heliothis N PV Elcar Sandoz non-toxic 
heptachlor Velsicol 147-220 
hexazinone Velpar H DuPont 1690 
hydramethylnon Amdro, Maxforce Cyanamid 1131-1300 
hydrocyanic acid** Hydrogen cyanide, Cyclon Furn Degesch, Fumico extremely toxic 
hydroprene GenTrol IGR Sandoz > 34,600 
IBA Hormodin PGR Merck 100 (mice) 

imazapyr Arsenal H Cyanamid >5000 
imazaquin Scepter H Cyanamid >5000 
imazethabenz Assert H Cyanamid >5000 
imazethapyr Pursuit H Cyanamid >5000 
imidacloprid Admire, Merit, Provado I/A Miles 450 
iprodione Rovral F Rhone-Poulenc 3500 
isazofos** Triumph I/A Ciba 40-60 
isofenphos** Amaze, Oftanol, Pryfon I Miles 32 

isopropalin Paarl an H Dow Elanco > 5000 

isoxaben Gallery H Dow Elanco > 10,000 

kinoprene Enstar IGR Sandoz 4900-5000 

lactofen Cobra H Valent >5000 
lead arsenate I Woolfolk 100 
lime sulfur Orthorix F Chevron medium toxicity 

lindane** GammaBHC I Zeneca 88 

linuron Lorox H DuPont 1500-4000 

magnesium phosphide** Fumi-Cel, Fumi-Strip, Furn Degesch 0.3 
Magtoxin 

malathion Cythion I Helena 1375-2800 

maleic hydrazide H/PGR Uniroyal 6950 

mancozeb Dithane, Manzate 200, F Rohm and Haas, DuPont, >5000 
Penncozeb various 

maneb Maneb F various >5000 

MCPA Rhomene, Rhonox H Rhone-Poulenc 700-800 

MCPB Thristrol H Rhone-Poulenc 680 

mecoprop MCPP H Rhone-Poulenc 930 

mefluidide Embark H/PGR PBI Gordon >4000 

mercurous chloride Calomel F Mallinckrodt 210 

metalaxyl Ridomil, Subdue, Apron F Ciba 669 

metaldehyde Deadline M Valent 630 

metam-sodium Vapam Furn Zeneca 1800 

methamidophos ** Monitor I Miles 18-21 

methazole Probe H Sandoz 2501 

methidathion** Supracide Ciba 44 

methiocarb** Mesurol l/M/Rep Miles 15-35 

methomyl** Lannate, Nudrin l/N DuPont 17-24 

methoprene Altos id IGR Sandoz 34,600 

methoxychlor Marlate DuPont 6000 

methyl anthranilate ReJex-iTMA Rep PMC low toxicity 

methyl bromide** Bromo-0-Gas, Dowfume Furn Great Lakes 200 (vapor) 

metiram Polyram F UAP > 10,000 

metolachlor Dual, Pennant H Ciba 2780 
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Acute LD50Values 
for White Rats-

Common Name or Trade Names Oral (mg/kg) 
Designation Other Names Action Company Technical 

metribuzin Lexone, Sencor H DuPont, Miles 1100-2300 
metsu If u ron-methyl Ally, Escort H DuPont >5000 
mevinphos ** Phosdrin I Amvac 3.7-12 
MGK326 Rep MGK 5320 
MGK874 Rep MGK 8500 
monocrotophos** Azodrin I Shell, Ciba 18-20 
MSMA Ansar17~ Daconate H ISK Biosciences 700 
myclobutanil Nova F Rohm and Haas 1600-2290 
NAA Fruitone-N PGR Rhone-Poulenc 1000 
NAO Amid-Thin, Roctone PGR Rhone-Poulenc 1000 
naled Dibrom Valent 430 
naphthalene Furn/I/Rep low toxicity 
napropamide Devrinol H Zeneca 5000 
naptalam Alanap H Uniroyal 8200 
nicosulfuron Accent H DuPont >5000 
nicotine** Black Leaf 40 I Black Leaf 50-60 
nitrofen TOK H Rohm and Haas 2630 
norflurazon Solicam, Predict H Sandoz >9400 
oryzalin Surf Ian H Dow Elanco > 10,000 
oxadiazon Ronstar H Rhone-Poulenc >8000 
oxadixyl Anchor, Sandofan F Sandoz 1860-3480 
oxamyl** Vydate l/N DuPont 5.4 
oxycarboxin Plantvax F Uniroyal 2000 
oxydemeton-methyl** Metasystox-R Gowan 65-75 
oxyfluorfen Goal H Rohm and Haas >5000 
oxythioquinox Morestan l/F Miles 2500 
paradichlorobenzene PDB Furn/Rep PPG 500 
paraquat** Gramoxone, Cyclone H Zeneca 150 
(ethyl) parathion** Parathion FMC, various 3-13 
(methyl) parathion** Methyl Parathion, Helena, Elf Atochem 14-24 

Penecap-M 
PCNB Terraclor F Uniroyal 1650-12000 
PCPA Tomato-Hold, Sure-Set PGR Amvac 850 
pebulate Till am H Zeneca 1120 
pendimethalin Pendulum, Prowl, Stomp H Cyanamid 1250 
pentachlorophenol** penta, PCP F/H/I Chapman 210 
permethrin** Ambush, Pounce I FMC, Zeneca 4000 
petroleum oil Volek Supreme Spray I/A Valent low toxicity 
phorate** Thimet I Cyanamid 2-4 
phosacetim** Gophacide R Bayer AG 3.7-7.5 
phosalone** Zolone Rhone-Poulenc 120 
phosmet lmidan Gowan 147-316 
phosphamidon ** Dimecron Wilbur-Ellis 17-30 
picloram** Tordon H Dow Elanco 8200 
pindone Pi val R Bell cumulative 
piperalin Pipron F Dow Elanco 2500 
piperonyl butoxide (used as a synergist) I* MGK > 7500 
pirimicarb Pirimor I Zeneca 147 
primisulfuron Beacon H Ciba 5050 
prodiamine Barricade H Sandoz >5000 
profenfos** Curacron I Ciba 400 
profluralin Tolban H Ciba 1808 
promaline promalin PGR Abbott 1690 
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Acute LD50Values 
for White Rats-

Common Name or Trade Names Oral {mg/kg) 
Designation Other Names Action Company Technical 

prometon Pramitol H Ciba 2980 
prometryn Caparol H Ciba 5235 
pronamide Kerb (Kerb 50-W only**) H Rohm and Haas 5620-8350 

(propyzamide) ** 
propachlor Ramrod H Monsanto 1800 
propanil Stam, Stampede H Rohm and Haas 1384 
propargite Omite, Comite A Uniroyal 2200 
propazine Milogard H Ciba >7000 
propetamphos ** Safrotin Sandoz 119 
prop ham ChemHoe, IPC H PPG 5000 
propiconazol Tilt, Banner, Orbit F Ciba 1517 
propoxur Baygon I Miles 95-104 
prothiocarb Dynone F Nor-Am 1300 
pyrethrum Pyrethrins MGK, various 584-900 
pyridate Tough H Agrolinz 1960-2400 
quintozene PCNB, Terrachlor, F Rhone-Poulenc, Uniroyal > 12,000 

Turf side 
quizalofop-p-ethyl Assure II H DuPont 1182-1210 
resmethrin** Synthrin AgrEvo, Bonide 
rotenone Prentox, Rotacide 
Scilliroside Red Squill, Silmurin R Sandoz 0.43-0.7 

sethoxydim Poast, Torpedo, Vantage H BASF 2676-3200 

siduron Tupersan H DuPont > 7500 
Silica Aerogel Ori-Die Grace 3160 

silvex 2, 4, 5-TP, Frultone-T H/PGR Rhone-Poulenc 650 

simazine Princep H Ciba >5000 
sodium arsenate** H Los Angeles 10-50 

sodium chlorate Atlacide H Drexel, Kerr-McGee 1200 

sodium chloride TABLE SALT H Morton 3320 

sodium cyanide** Sodium cyanide R Zeneca 6.4 

sodium fluoroacetate** 1080 R Aceto 0.22 

sodium phenylphenate** Dowicide A F Dow Elanco 1160 

Steinernema Exhibit Ciba >5000 

streptomycin Agrimycin, Agri-strep B, Anti Pfizer, MSD AgVet >10,000 

strychnine** R Mallinckrodt 1-30 

sulfometuron-methyl Oust H DuPont >5000 

sulfur Brimstone, Microthiol F Various low toxicity 

sulfuryl flouride** Vikane Furn Dow Elanco 100 

sulprofos** Bo I star I/A Miles 150 

TCA various H Various 3200-5000 

tebuconazole Folicur F Miles 4000 

tebuthiuron Spike H Dow Elanco 579 

tefluthrin** Force Zeneca 20-35 

temephos Abate I Cyanamid 8600-13,000 

terbacil Sinbar H DuPont >5000 

terbufos** Counter Cyanamid 1.6 

terramycin MycoShield B Pfizer low toxicity 

tetrachlorvinphos Gardona, Rabon I SOS Bio Tech, Shell 4000-5000 

tetradifon Tedion A Duphar > 14,700 

tetraethylpro-phosphate** TEPP Miller 1.2-2.0 

tetramethrin Neo-Pynamin Fairfield 4640 

thiabendazole Arbotect, Mertect F MSD Ag Vet 3810 

thidiazuron Dropp HA AgrEvo >5000 
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Acute LD50Values 
for White Rats-

Common Name or Trade Names Oral (mg/kg} 
Designation Other Names Action Company Technical 

thifensulfuron Harmony, Pinnacle H DuPont >5000 
thiobencarb Bolero H Valent 1903 
thiodicarb Larvin l/M Rhone-Poulenc 66 
thiophanate Topsin E F Pennwalt >15,000 
thiophanate methyl Domain, 3336 F Grace Sierra, Cleary 6640-7500 
thiram Arasan, Tersan F/Rep Cleary, Pennwalt 780 
tolclofos-methyl Risolex F Sumitomo 5000 
toxaphene** Attac Nor-Am, Vertac 69 
tralomethrin ** Scout X-TRA AgrEvo 1000-1250 
triadimefon Bayleton F Miles 317-568 
triadimenol Baytan F Miles 700-1200 
triallate Far-Go H Monsanto 1100 
triasulfuron Amber H Ciba >5000 
tribenuron Express H DuPont >5000 
tribufos Folex HA Rhone-Poulenc 250 
trichlorfon Dipterex, Dylox, Proxol I Miles 560-630 
triclopyr Garlon, Cressbow H Dow Elanco 713 
tridemorph Calixin F BASF 480 
tridiphane Tandem H Dow Elanco 1743-1918 
trifluralin Treflan, Passport H Dow Elanco, Cyanamid >10,000 
triforine Funginex F Ciba, Valent >16,000 
triphenyltin hydroxide** Brestanid, SuperTin F AgrEvo, Griffin 108 
trinexapac-ethyl Primo PGR Ciba >5000 
uniconazole-p Sumagic PGR Valent 2020 
Valone I so val R Bell low toxicity 
vernolate Vernam H Zeneca 1500-1550 
vinclozolin Roni Ian F BASF >10,000 
Vorlex methyl isothiocyanate Furn Nor-Am 538 
warfarin D-Con R various 186 
warfarin-S Prolin R Bell 186-1000 
zinc naphthenate Cuprinol F Koppers > 6.0 
zinc phosphide** ZP, Phosvin R Bell 45.7 
zineb Dithane Z-78 F Rohm and Haas > 5200 
ziram Ziram F Elf Atochem 1400 

Please refer to the Virginia Pesticide Information Retrieval System (VPIRS) for a complete list of restricted-use pesticides by 
product name. VPIRS is available by contacting your local Virginia Cooperative Extension office. VPIRS is updated on a 
continuous basis and is accessible through the Virginia Extension Computing Network (XNET). 
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Protecting Honey Bees 
Richard D. Fell, Entomologist, Virginia Tech 

The poisoning of honey bees and other beneficial insects by pesticides can be a serious problem. Honey bees provide a 
valuable service to agriculture because they are the most important pollinators of cultivated crops. They also produce honey 
and beeswax. Efforts should be made to protect honey bees whenever pesticides are used. 

Causes of Bee Poisoning 

1. Most bee poisoning occurs when insecticides are applied to crops in bloom. This includes crop plants such as sweet corn 
which is routinely sprayed when in tassel. Honey bees collect pollen from corn tassels. 

2. The application of insecticides to fields with weeds that are in bloom. The spring application of insecticides to alfalfa 
fields with flowering weeds is a particular problem in Virginia. 

3. Drift of toxic sprays or dusts onto adjoining crops or weeds that are in bloom. 

4. The contamination of flowering ground-cover crops in orchards when spray applications are made. 

5. The contamination of water. This includes water collected by bees for drinking and cooling the hive as well as contact 
with contaminated water or dew on foliage or flowers. 

The most serious problems occur when bees collect contaminated pollen or nectar and carry these materials back to the hive. 
Insecticidal dusts (particularly Sevin) and encapsulated insecticides such as Penncap-M are especially dangerous because they 
adhere to foraging bees and may be collected and stored in the hive with pollen. Such materials can cause serious bee kills 
within the hive for many months. 

Ways to Reduce Bee Poisoning 

1. When using pesticides that are hazardous to bees, notify the beekeeper so that he may move or protect his hives. 

2. Do not apply insecticides that are toxic to bees to crops in bloom. 

3. Use insecticides that are less toxic to bees when such choices are consistent with pest control recommendations (see 
Table of Relative Toxicities). 

4. Choose the least hazardous formulations when possible. Dusts and encapsulated insecticides are more toxic than sprays 
of the same material. Wettable powder sprays tend to have a longer residual effect (and are more toxic) than emulsifiable 
concentrate sprays. 

5. Avoid drift of toxic sprays onto ground cover plants, weeds and crops in nearby fields. 

6. Control weeds in fields and avo_id direct insecticide applications to flowering weeds whenever possible. 

7. If ground cover plants in orchards are in bloom, mow before spraying. 

8. Apply insecticides when bees are not actively foraging, either in the late evening or early morning. This is particularly 
important with crops such as com where evening applications avoid many problems since pollen release occurs in the 
morning. In general, evening applications are least hazardous. 

9. Avoid direct treatment over colonies. 
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Relative Toxicity of Pesticides to Honey Bees by Laboratory and Field Tests 

GROUP I. HIGHLY TOXIC: Severe losses may be expected if these pesticides are used when bees are present 
at treatment time or within a day thereafter. 

Advantage Cygon Famphos Mesurol Resmethrin 
( dimethoate) (famphur) (methiocarb) 

Afugan Sevin ( carbaryl) 
(pyrazophos) Cymbush Ficam Methyl parathion [*2] 

(malathion) (bendiocarb) 
Ambush Monitor Spectracide 
(permethrin) Cythion Folimat (methamidophos) 

(malathion) ( omethoate) Sumithion 
Ammo Nemacur P (fenitrothion) 
(>.025 lb/acre) Dasanit Furadan F (phenamiphos) 
(cypermethrin) (fensulfothion) (carbofuran) Supracide 

Nudrin (methidathion) 
Arsenicals DDVP Gardona (methomyl) 

(dichlorvos) (tetrachlorvinphos) Swat 
Avermectin Orthene (bonyl) 

Dibrom Guth ion (acephate) 
Azodrin (naled) (azinphos- Tameron 
( monocrotophos) methyl) Parathion ( methamidophos) 

De-fend 
Baygon ( dimethoate) lmidan Phosdrin Temik 
(propoxur) (mevinphos) (aldicarb) 

Diazinon Lannate D 
Baytex ( spectracide) (methomyl) Phosphamidon TEPP 
(fenthion) 

Dimecron Lindane Pounce Vapona 
BHC (phosphamidon) (permethrin) (dichlorvos) 

Lo rs ban 
Bildrin Dursban (chlorphyrifos) Pydrin Zectran 
( dicrotophos) (chlorpyrifos) (fenvalerate 0.1 ( mexacarbate) 

Malathion lb/acre) [*1] 
Ci dial EPN (Malathion G) 
(phenthoate) Rebelate 

Ethyl guthion Matacil ( dimethoate) 
( azinphos-ethyl) (aminocarb) 

GROUP II. MODERATELY TOXIC: These can be used around bees if dosage, timing, and method of application 
are correct, but should not be applied directly on bees in the field or at the colonies. 

Abate Di-Syston Mocap Thiodan 
(temophos) ( disu lfoton) (ethoprop) ( endosulf an) 

Agritox endrin Oil sprays Trithion 
(trichloronate) (superior type) ( carbophenothion) 

Ethodan 
Banol (Eth ion) Pirimor Vydate 
( carbanolate) (pirimicarb) (oxamyl) 

Korlan 
Carzol (ronnel) Pyramat 
(formetanate) 

Larvin Rhonthane (ADE) 
Chlordane 

Metasystox R Systox (demeton) 
Ciodrin ( oxydemeton-
( crotoxyphos) methyl) Thimet (phorate) 

[*31 
Counter 
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GROUP Ill. RELATIVELY NONTOXIC: The§~ can b~ !.!§~g grQ!,!ng be~§ with S! minim!,!m Qf injy!}'. 

Acarol Chloroparacide Eth rel Morestan pyrethrum 
(Bromopropylate) ( chlorbenside) (ethephon) ( oxythioquinox) (natural) 

rote none 
Allethrin cyrolile Eradex Murvesco 

(fenson) ryania 
Altos id Oessin HeliQthi§ 
( methoprene) (dinobuton) pQlyhegro§i§ Neotran sabadilla 

virus 
Amitraz Oimilin nicotine Sap hos 

(diflubensuron) Kelthane (menazon) 
8gQill!.!§ (dicofol) Omite 
th!.!ringi~n§i§ Oinochap (propargite) tetram 

(Accoate, Biotrol, (Karathane) methoxychlor 
Oipel, Thuricide) Oylox (Marlate) Pentac 

(trichlorfon) 
( dienochlor) 

FUNG.IQ.IDES 

Afugan Cap tan Dithane 0-14 Maneb Poly ram 
(pyrazophos) copper oxides (nabam) (metriam) 

Mancozeb 
Arasan copper Ou-Ter sulfur 
(thiram) oxychloride (fentin hydroxide) Mylone 

sulfate (dazomet) Vitavax 
Ben late Oyrene (carboxin) 
(benomyl) copper sulfate (anilazine) Phygon 

(dichlone) Zerlate 
bordeaux mixture cupric hydroxide ferbam (Ziram) 

(Kocide) fol pet Plantvax 
Bravo (oxycarboxin) Zineb 
( chlorothalonil) Cyprix Karathane 

(dodine) (dinocap) 

HERBIQ.IDES, DEFQLIANTS. & DESS.IQ.ANTS. 

Atrex Caparol Folex MCPA Ron star 
(atrazine) (prometryn) ( desmedipham) (oxadiazon) 

Paarlan 
Alanap Cotoran Glyphosate (isopropalin) Sencor 
(naptalam) (fluometuron) ( metribuzin) 

Gramoxone paraquat 
Amiben 2,4-0 (paraquat) Sinbar 
( chloramben) Pendimethalin (terbacil) 

Oaconate Herbisan (EXO) (Prowl) 
Amitrol (MSMA) Surf Ian 

Hyvar Phenmedipham (oryzalin) 
Ammate dalapon (bromacil) (Betanal) 

Sutan 
Bal an 2,4-08 IPC (propham) Pramitol (butylate) 
(benefin) (prometone) 

2,4-0P Ka rm ex Tordon 
Banvel ( dichlorprop) (diuron) Princep (picloram) 
(dicamba) (simazine) 

diquat Kerb Treflan 

Betanal AM (proamide) Probe (trifluralin) 

(bentanex) OSMA (methazole) 
Lasso 

Bladex Endothal (alachlor) Ramrod 
(cyanazine) (endothal) (propachlor) 

Lorox 
cacod:tlic acid E~tam {linuron} 

[*1 ]Can be applied in the late evening at rate of 0.1 lb/acre or less. 
[*2]Some formulations of Sevin XLR are rated as moderately toxic. 
[*3]Thimet EC should only be applied during late evening. 
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Livestock Area Fly Control 
R. R. Youngman, Extension Entomologist, Virginia Tech 

Fly Control in Milk Rooms 

WARNING: Extremely small amounts of pesticide residues can be detected in milk. For all practical purposes, the tolerance 
level for pesticide residues in milk is ZERO. Moreover, the presence of such residues in milk is virtually always illegal. To 
avoid pesticide residues in milk, dairy producers are cautioned to use ONLY those pesticides that are labeled for use in dairy 
operations. The following steps are suggested for managing flies in milk rooms: 

(a) Use good sanitation and only labeled insecticides in dairy barns to reduce the number of flies entering the milk room. 

(b) Use tight screens (14-16 mesh per inch) in good repair on milk room doors and windows. Screens made of copper, 
aluminum, bronze, plastic, or rust-resisting materials are best. 

(c) Use sticky flypaper (Lure-Fly ribbons), sex pheromone sticky paper (Fly Stik with Muscalure), or sticky foil flypaper 
with flies printed on it to attract other flies. 

(d) Dichlorvos (Vapona) resin strips work best in controlling flies if windows and doors are kept closed. Replace strips 
when they become ineffective. 

(e) Use only labeled space spray treatments in milk rooms when the above strips do not give adequate fly control. Avoid 
contaminating milking utensils, cans, bulk tanks, and containers. Remove these items from the milk room or completely 
cover them before spraying. 

General Fly Control Methods for Livestock 

Sanitation 

Good sanitation practices are the basis for all fly control programs and can account for as much as 75% toward the prevention 
of fly breeding. Sanitation should be the first line of defense against house flies and other filth-breeding fly species. Under 
optimum conditions, house flies can complete their life cycle (egg to adult) in as few as 9 days. By adhering to a strict 
manure management program throughout the period of greatest fly activity (i.e., the spring and summer months) it is 
possible to disrupt the life cycles of these pests. 

(a) Remove all manure from livestock pens as frequently as possible. Pens with calves or bulls require special attention and 
should be cleaned once or twice a week. Remember, a clean livestock barn has fewer fly problems. 

(b) Manure that has been removed should be spread thinly on fields or other large outside areas to facilitate rapid drying. 
This will help kill developing fly eggs and larvae. Another option is to stack the manure and cover completely with black 
plastic. 

(c) Eliminate silage seepage areas, wet litter, manure stacks, old wet hay or straw bales, and other organic matter 
accumulations that may attract flies on the farm. Wet feed remaining at the ends of mangers also will breed flies. 

(d) Provide proper drainage in barnyards. Use clean gravel and other fill to eliminate low spots in livestock yards. Proper 
tiling can reduce wet barnyards. 

To be successful in controlling flies it is important that producers implement a control program that best fits their particular 
operation. Reliance on a single practice or pesticide product is not the best approach to achieving effective and economical 
pest control. A better approach is to combine routine sanitation with a variety of pesticide strategies such as baits, residual 
sprays, space sprays, and larvicides whenever flies are a problem. Do not wait for heavy fly populations to build up. It is 
much easier and less expensive to prevent fly populations from increasing at the beginning of the season than to attempt to 
control them after they have reached unacceptable density levels. As fly populations begin to increase, take time and treat as 
needed. 
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46 LIVESTOCK: Livestock Area Fly Control 

Residual Sprays 

The next line of defense is residual sprays applied to the outside and inside of buildings. Other practices such as the 
application of larvicides, space sprays, and baits should be considered supplementary to sanitation and residual sprays. 
Residual sprays are applied to walls, ceilings, partitions, stanchions, posts, and other fly resting places. These sprays are 
much more effective in stanchion barns than in loose-housing, open barns where landing and resting surfaces are minimal. 
Also, barn surfaces vary in the amount of spray that should be applied to them. Smooth surfaces require less spray than 
rough, porous surfaces. Thoroughly wet the surface to the point of runoff at low pressures of 80-100 pounds per square inch. 
Avoid contaminating feed, drinking water, milk, milking utensils, and milk rooms. The importance of FOLLOWING 
DIRECTIONS EXACTLY ACCORDING TO THE LABEL cannot be stressed enough when using any pesticide. 

· Long -Term Residual Treatments 

(a) Fenvalerate [10%] (Ectrin Water Dispersible Liquid). THIS PRODUCT IS LABELED FOR USE ONLY IN SWINE OR 
HORSE BUILDINGS AS A PREMISE SPRAY. Mix 1 quart product in 10 gal water and apply at the rate of 1 gal of spray 
per 7SO square feet. Remove animals before spraying. Keep animals out of treated buildings for at least 4 hours. DO NOT 
allow feed or drinking water to become contaminated. 

(b) Permethrin [2S%] (Atroban WP). THIS PRODUCT IS NOT LABELED FOR USE IN MILK ROOMS. Mix 6.67 oz 
product in 10 gal water and apply at the rate of 1 gal of spray per 1,000 square feet. DO NOT make direct applications to 
animals, feed, or drinking water. 

(c) Permethrin [10%] (Permectrin II). Mix 1 quart product in 2S gal water and apply at the rate of 1 gal of spray per 750 
square feet. Can be used in barns, dairies, feedlots, stables, and poultry houses. 

(d) Permethrin (Ectiban; Hard Hitter). Refer to label for directions regarding these and other permethrin products. 

(e) Tetrachlorvinphos [SO%] (Rabon SO WP). Follow directions according to label. Remove calves and lactating animals 
before spraying. Keep them out of treated buildings for at least 4 hours. DO NOT allow feed or drinking water to become 
contaminated. Can be used in dairy barns, poultry houses, swine buildings, and other animal buildings. 

(t) Tetrachlorvinphos [23%] and dichlorvos [S.3%] (Ravap EC). Mix 1 gal product in 25 gal water (or 1 gal product in 12.S 
gal water for extreme infestations) and apply at the rate of 1 gal of spray per S00-1,000 square feet of walls, ceilings, or other 
areas where flies rest or congregate. Remove animals before spraying. Keep animals out of treated buildings for at least 4 
hours. DO NOT allow feed or drinking water to become contaminated. Can be used in dairy barns, poultry houses, swine 
buildings, livestock sheds, and other animal buildings. 

Medium -Term Residual Treatments 

(a) Diazinon [50%] (Diazinon SOWP; D·Z·N SOW). DO NOT USE IN DAIRY BARNS. MILK ROOMS. OR POULTRY 
HOUSES. Mix 2 lbs product in 2S gal water and apply as an overall spray to ceilings and walls of livestock sheds, calf 
barns, hog barns, and loafing sheds. Follow directions according to label. Remove animals before spraying. Keep animals 
out of treated buildings for at least 4 hours. DO NOT allow feed or drinking water to become contaminated. 

(b) Trichlorfon (Proxol 80SP). Follow directions according to label. Remove animals before spraying. Keep animals out 
of treated buildings for at least 4 hours. DO NOT allow feed or drinking water to become contaminated. Mix 5 lb product in 
40 gal water. 

(c) Malathion [S7%] (Malathion SEC). Mix 1 quart product in 12 gal water and apply at the rate of 1 gal of spray per 1,000 
square feet of painted surfaces, or 2 gal of spray per 1,000 square feet of unpainted surfaces where flies rest or congregate. 
Remove lactating dairy animals from buildings before treating. Also remove animals under 1 month of age before treating 
building and keep them out for at least 4 hours. DO NOT allow feed, drinking water, milk, or milking utensils to become 
contaminated. 

(d) Methoxychlor (Methoxychlor 2EC; Methoxychlor 4L). Follow directions according to label. 
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Short -Term Residual Treatments 

(a) Dichlorvos [43.2%] (Vapona Concentrate). Make up a O.S% solution by mixing 1 gal product in 100 gal water and 
apply diluted spray as an overall premise application. Particular attention should be given to areas where flies congregate. 
Animals may be present during treatment. DO NOT allow feed, water or foodstuffs, milk or milking utensils to become 
contaminated. Apply to cattle feedlots, stockyards, holding pens, and corrals. 

(b) Naled [S8%] (Dibrom 8E). Follow directions according to label. 

(c) Pyrethrins [0.1%] and piperonyl butoxide [1.0%] (Multi-Purpose Pyrenone). Follow directions according to label. 
Apply as a space spray for quick knockdown and kill of flies in barns, milk rooms, and dairies. 

Bait Treatments 

Although fresh baits will help control flies, results may be poor if fly breeding is excessive. It is suggested that baits be 
applied following the removal of all floor litter and manure. For best control, use baits liberally and repeat as needed. It may 
be necessary to increase amounts when flies are breeding heavily, but check label for proper use directions for any bait 
product. Baits are most effective when used in conjunction with other control measures. Do not use bait in areas where 
animals can slip and fall or where children may come in contact with the bait. 

(a) Diazinon [SO%] (Diazinon SOW). DO NOT USE IN DAIRY BARNS. MILK ROOMS. OR POULTRY HOUSES. For 
knapsack or similar type sprayer, mix O.S lb product with 1 lb sugar in 2.S gal water and spot treat cracks, crevices, 
doorways, around windows, or other areas where flies congregate. For sprinkling can application, mix 2 oz product with 1 lb 
sugar in S gal water and sprinkle lightly over areas of the floor where flies visit. DO NOT allow feed or drinking water to 
become contaminated. Do not apply to animals or poultry. 

(b) Malathion [S7%] (Malathion SEC). Mix S tbsp product with 7 tbsp sugar (or molasses [unsulfurized] or com syrup) in 
1 gal water, or 1 quart product with 2.S lbs sugar (or 1 quart molasses [unsulfurized] or com syrup) in 12 gal water. Sprinkle 
lightly on aisles, floors, and windowsills. DO NOT allow feed or drinking water to become contaminated. DO NOT apply 
to freshly whitewashed surfaces. Wait 14 days after whitewashing before applying. Can be used in and around dairy barns. 
Refer to label for other use directions. 

(c) Methomyl [ 1 % ] (Improved Golden Malrin Fly Bait with Muscamone fly attractant). No mixing required. Bait can be 
used only around the outside of feed lots, broiler houses, livestock barns, and on walkways in caged layer houses. Scatter bait 
(do not put in piles) at rate of approximately 0.2S lb per SOO square feet of fly feeding area, keeping 1-2 inch intervals 
between particles. DO NOT allow food-producing animals to have access to treated areas. DO NOT allow contamination of 
feed or drinking water. 

Space Treatments 

Space sprays or aerosols can be effective for rapid knockdown and kill of adult flies. It is important to reduce air movement 
as much as possible. Follow directions according to label. 

(a) Pyrethrins [0.1 % ] and piperonyl butoxide [ 1.0%] (Purina Insecticide Mist). Before spraying, close doors and windows. 
Apply as a fog or fine mist, directing spray toward ceiling and upper comers until area is filled with mist. Use about 0.S oz 
solution per 1,000 cubic feet. Allow mist to settle on animals. Leave room closed for S minutes after treatment, 
remembering to ventilate area before reoccupying. Repeat as needed. Wash teats of dairy animals before milking. Avoid 
breathing fumes by wearing mask or respirator of a type recommended by the U.S. Bureau of Mines. 

(b) Dichlorvos [23.4%] (Vapona EC). Apply by fogging or misting at rate of 1 quart of O.S% solution per 8,000 cubic 
feet. Reduce air movement as much as possible before applying. DO NOT use in areas where animals have received a direct 
application within 8 hours. DO NOT allow feed, water, milk, or milking utensils to become contaminated. 

(c) Dichlorvos (Vapona) resin strips. Suspend from ceiling as directed on label. Use 1 strip per 1,000 cubic feet. These 
strips work best in closed rooms. DO NOT place over water or feed. Keep strips away from animals and children. 
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Larvicides: Oral Treatments 

The use of oral larvicides such as cyromazine (Larvadex 1 % Premix), tetrachlorvinphos (Rabon Oral Larvicide), aIXl 
diflubenzuron [9.7%] (Vigilante), is not legal in all states. These feed additives and boluses often are not the answer to fly 
control unless used very extensively. All manure must be treated within an area in order to effectively reduce the fly 
population. In many cases the area must be very large because flies rapidly move from one herd to the next over large 
geographic regions. 

Oral larvicides work by preventing the development of flies in manure. They are not effective against existing adult flies, am 
should be used in conjunction with a regular manure sanitation practice. Supplemental fly control often is needed where flies 
breed in manure from untreated animals or other organic sources. 

(a) Cyromazine [1 %] (Larvadex 1 % Premix): SEE POULTRY SECTION. 

(b) Diflubenzuron [9.7%] (Vigilante). This product is a controlled-release bolus for beef and dairy cattle that aids in the 
suppression of house and stable flies. Administer 1/2 bolus to cattle weighing 300-550 lb, and 1 bolus to cattle weighing 
550-1,100 lb or more. DO NOT administer to cattle weighing less than 300 lbs. NEVER administer more than 1 bolus to 
any animal. 

(c) Tetrachlorvinphos [7.76%] (Rabon Oral Larvicide). Pigs (weaners to market weight): mix 1.3 lb product per ton of meal 
type feed and offer free choice. Sows, boars, and breeding gilts: mix 2.6 lb product per ton of meal type feed and offer 4 to 6 
lb of feed per animal per day. Start feeding in early spring before flies begin to appear and continue until cold weather in fall 
restricts fly activity. 

(d) Tetrachlorvinphos [97.3%] (Rabon 97.3 Oral Larvicide). Follow directions according to label. For beef cattle and 
lactating dairy cattle, feed at the rate of 70 mg product/I 00 lb of body weight. Start feeding in early spring before flies begin 
to appear, and continue through the summer and fall until cold weather restricts fly activity. 

Larvicides: Manure Treatments 

(a) Tetrachlorvinphos [23%] and dichlorvos [5.3%] (Ravap EC). Mix 1 gal product in 25 gal water and apply at the rate of 1 
gal of spray per 100 square feet of droppings. Repeat at 7-10 day intervals until droppings begin to cone up, then treat only 
"hot spots" (small areas found to have large numbers of maggots). Can be used in poultry and livestock facilities. DO NOT 
spray animals directly. DO NOT contaminate feed or drinking water. 

(b) Tetrachlorvinphos [50%] (Rabon 50 WP). Apply at the rate of 1 gal of 1 % solution per 100 square feet of poultry 
droppings, manure piles, etc. Repeat every 7-10 days until control is achieved. DO NOT spray animals directly. DO NOT 
contaminate feed or drinking water. 
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Poultry Area Fly Control 

There are several species of flies commonly found around caged layer poultry houses. The most common species are the 
house fly and the lesser house fly. Other annoying flies are blow flies (which breed on bird carcasses, broken eggs, and other 
garbage), soldier flies, fruit flies, gnats, and rat tailed maggots. 

The house fly is by far the most important problem in caged layer operations. Not only are they a nuisance but they also are 
carriers of diseases. With the spread of non-farm residences into rural areas near poultry operations, egg producers are foced 
with increasing pressures from non-farm residents and health officials to control house flies. Also, the shift to large poultry 
operations has resulted in heavy concentrations of manure, a major source of fly breeding. According to workers in Georgia, 
as many as 1000 flies can develop in one pound of suitable breeding media. They are difficult to control, especially when the 
population becomes extremely high. A dedicated effort involving integrated pest management (IPM) will be needed to 
maintain house flies at a low level. 

Flv Biology 

All flies pass through four life stages: egg, larva (maggot), pupa, and adult. During its life cycle, which is about 30 days, a 
house fly female can lay up to 1000 eggs. These eggs are deposited on moist manure or any type of moist rotten or decaying 
organic matter. The eggs hatch in 10-12 hours and the maggots move into the wet manure. Fly maggots mature in 4-5 days 
under warm moist conditions. Pupation occurs in the drier parts of manure with the adult flies emerging in 3-5 days. Under 
ideal conditions a house fly can complete its life cycle in 9-10 days. The life cycle can be much longer in cooler 
temperatures. Although capable of movement up to several miles, house flies normally move no more than one half to three 
quarters of a mile from their breeding sites. 

An /PM Program to Control House Flies 

Step 1. Population Monitoring 

It is essential to know as early as possible which houses are the major sources of fly breeding. The simplest and quickest 
method of taking quantitative fly counts is the moving tape method. A roll of ordinary sticky fly tape is carefully 
extended full length and held by the top loop so that the cardboard carton is almost touching the floor. The operator then 
walks at a normal pace up and down a standardized number of rows (at least 2 full rows) holding the tape by his or her side 
and slightly in front. At the end of the circuit, the number of flies that have stuck on the tapes is counted and recorded on a 
chart. These counts should be made in each house twice a week. Population increases and decreases can then be seen and 
compared from each house. The problem houses can thus be determined early enough to begin supplemental control measures 
before the fly population gets out of control. The producer also has quantitative evidence of the progress of his or her IPM 
program to present to interested neighbors or health officials. 

The producer has to judge, based on the population dynamics in each house, when to apply supplementary control measures 
(treatment threshold). This decision is based on application costs and the nuisance situation to the surrounding residents. 

Step 2. Sanitation and Manure Management 

Inside: Manure is usually removed once a year in high-rise egg houses. It is allowed to cone up under the cages and kept as 
dry as possible. If at all possible, this manure should be removed during the cooler months of the year. Do not disturb the 
manure during the summer months. When it is spread on fields it is important to scatter the manure thinly so that the eggs 
and larvae are killed by drying. It is best to plow or disk it under immediately after spreading. In shallow pit houses, frequent 
removal of manure once or twice a week reduces fly breeding. It is important to make sure that spilled manure is not left in 
wet piles around the disposal equipment and in areas that the disposal equipment does not reach. If manure has to be stored, 
be sure to cover it completely with a heavy grade of black plastic. Cover the edges of the plastic with soil to prevent house 
flies from entering. 

Flies normally breed in wet manure (above 40% moisture). Leaking waterers are a major source of wet manure. 
Thousands of house flies can breed in just one leaking water spot. Daily inspection and repair of all leaking waterers is 
essential. Provide abundant cross ventilation by the use of fans above the cages and in the manure pits, especially in hot 
weather. 
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Outside: All garbage, leaking feed, spilled manure, bird carcasses, eggs, and miscellaneous trash should be removed 
regularly. Vegetation, weeds, and grass should be kept trimmed around the houses. Junk, trash, and rusting equipment which 
provide resting sites for flies should be removed. Install proper eave troughs and down spouts on houses to carry rain water 
away from buildings. Provide proper drainage in poultry yards and roadways. 

Step 3. Biological Control 

Natural fly predators (insects and mites that actively feed on fly eggs and larvae) and parasites (small, stingless wasps that lay 
their eggs in and kill the pupae of house flies) can build up in manure accumulations. They can significantly reduce house fly 
breeding. Biological control is more effective if the sanitation and manure management as listed in Step 2 is conscientiously 
applied. In high-rise houses, never clean out a house completely of manure. Leave at least a fourth of the manure 
undisturbed so that the natural enemies can survive and move into the new manure. Biological control is not as effective in 
shallow-pit houses; however, if manure is kept dry, the natural enemies are more effective. 

Several commercial companies sell parasites for release in poultry houses. These parasites are supposed to be self
propagating in the process of controlling flies; however, quality control of these commercially available parasites is quite 
variable. Often, only a small percentage of the parasites are actually alive by the time the producer receives them. Producers 
intending to use these parasites are advised to set aside a small sample of them to check for emergence before releasing them 
in the houses. 

A specific biological control program for house flies in high-rise poultry houses has been developed for Virginia. A 
predaceous fly larva, Ophyra aenescens, is mass-reared and released, resulting in a low house fly population with a reduced 
need for chemical control. (For more information, see VCE publication no. 444-769, titled "Instructions on Insectary 
Establishment, Mass Rearing, and Release of Ophyra aenescens: a House Fly Predator") 

Step 4. Chemical control 

Insecticides should be used to supplement steps 2 (sanitation) and 3 (biological control). Insecticides can be used to attract 
and kill those flies that survived the larval stages. They should be applied so that they will not contact and kill house fly 
predators and parasites. Other insecticides can be used as an emergency control measure when fly populations threaten to 
overwhelm IPM control measures. 

Fly baits: These are designed to kill flies that have escaped the natural enemies in the manure and should be a regular part of 
the house fly IPM program. They are inexpensive and simple to use. They should be put out at the beginning of the fly 
season and renewed at least once a week through warm weather. Baits should be placed in containers (i.e., egg cartons) or 
glued onto cardboard panels so they will not fall into the manure pits. 

Contact Sprays: If the moving tape counts indicate that the fly population in a house is threatening to overwhelm the 
natural controls, contact sprays can be used. As the name implies, these sprays kill flies on contact and are effective as a 
quick knock down treatment. Contact spray insecticides have a short residual life and will not prevent a later reinfestation. 
Do not spray in the manure pits or directly on the birds, eggs, feed, or water. 

Residual Sprays: These insecticides have a longer residual life and can be used both inside and outside where flies 
congregate. In darkness, flies tend to "roost" on the upper walls and ceilings of layer houses, so residual insecticides should 
be concentrated in these areas. Because insecticide resistance is possible, residual sprays should be applied only to problem 
houses and areas where the moving tape counts indicate that the population growth is becoming serious. 

Step 5. Feed-Through Larvicides 

When the moving tape counts indicate that the fly population is about to explode, or when equipment failure has caused a 
temporary build up of wet spots in the manure, application of larvicides in the feed is a practical option. It should be applied 
until the tape counts indicate that the flies have been significantly reduced. 
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Some Commercial Insecticides Registered for Control of House Flies in Poultry Houses 

Insecticide Active Ingredient 
[Percent A.I. in Product) 
(Trade Name)* 

Mixing and 
Application Information 

Fly Baits 

Methomyl [1 %] Ready-to-use bait. 

(Improved Golden Malrin Fly Bait) 

Contact Sprays 

Pyrethrins [0.1% - 0.6%] + piperonyl butoxide [1% - 6%] 

(Purina Insecticide Mist; Super Fly-A-Rest Fogger; 
MoorMan's Aerosol Fly Killer) 

Dichlorvos [43.2%] (Vapona Concentrate) 

Tetrachlorvinphos (50%] (Rabon 50 WP) 

Permethrin [5.7% to 25%] 
(lnsectaban EC; Hard Hitter; Permectrin 25 WP; Permectrin 
11) 

Malathion [57%] (Malathion 5EC) 

Tetrachlorvinphos [23%] and dichlorvos [5.3%] (Ravap EC) 

Ready-to-use oil spray; apply as mist or fog. Spray at a rate 
of 
1-2 seconds per 1,000 cubic feet. Close windows and doors 
for 15 min. or double dosage if area can't be closed. 

Mix with water as instructed on label, apply as mist or fog. 

Mix with water as instructed on label, apply to inside or 
outside walls and ceilings. 

Follow directions according to label. 

Mix according to label. 

Mix and apply as directed on label. 

Feed-Through Larvicides 

Cyromazine (1 %] (larvadex 1 % Premix) FEED TO EGG-LA YING HENS ONLY. Mix 1 lb product per 
ton of feed. Follow directions according to label. 

*Trade names are used for clarity only in this publication and do not imply endorsement of the product. 

Rattailed Maggots (Svrphid Fly Larvae) 

Frequently during the warm summer months, rattailed maggots are reported as a nuisance pest migrating from livestock 
lagoons and manure pits. These insects are not a problem as long as they remain in the liquid manure pit. However, they 
have been known to move out of the pit or lagoon in large numbers contaminating livestock feed, accumulating in electrical 
boxes causing short circuits, and congregating in stacks of egg cartons and other unwanted places. The maggots migrate in 
search of drier places in which to pupate. 

Rattailed maggots, known as the larval or immature stage of syrphid flies, are about 1 114 inches long. The body portion is 
about 3/4 inch long and the tail portion (breathing tube) is about 112 inch long. These maggots are white in color and semi
transparent with the body portion being an elongated, oval, cylindrical shape. What appears to be a long tail is actually a 
breathing tube. 
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These syrphid fly larvae live in highly polluted water such as livestock lagoons, polluted abandoned fish pools, foul pools, 
and streams associated with barnyards. The maggots are able to live in the water if sufficient solids are present as food. The 
adult flies resemble honey bees and are often seen "hovering" near the ground in the barnyard vicinity. Because the rattailed 
maggot breeds and feeds in highly polluted water, an effort must be made to keep the lagoon in optimum condition. Usually, 
the lagoon becomes "out-of-balance" when the water level is not in proper relationship with the solids. Never allow 
accumulations of manure above the water line, either floating or sticking to the sides, because these conditions promote fly 
development. Keep the banks steep and the weeds under control. 

Use loose soil and construct a soil barrier between the milk house and the rattailed maggot source. As maggots migrate to 
the soil barrier, they will dig into it to pupate rather than move into the milk house. 

Try to agitate the pit contents frequently during the spring and summer by pumping the pits routinely (at least once a week) 
to disrupt maggot development. Always maintain a waterline above the manure solids. Clean out the pit contents on a 
routine basis, if possible. 

Usually the occurrence of rattailed maggots is a management problem directly related to improper care of the lagoon or a 
poorly constructed lagoon. The Environmental Protection Agency (EPA) is very concerned with run-off and over-flow leading 
to pollution. It is very important to coordinate with agricultural designers and Health Department officials before 
constructing new liquid manure tanks and lagoons. Plans are available from these agencies for constructing tanks to prevent 
manure seepage and polluted waters, thereby avoiding a rattailed maggot problem. 
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Pests 

horn flies, lice (aids in 
control of face flies) 

horn flies, face flies, lice 

horn flies, face flies, lice 

Beef External Parasites 

Insecticide Mixing and 
Active Ingredient Application 
[Percent A.I. in Product] Information 
(Trade Name) 

DUST BAGS 

Precautions 

Coumaphos [1%] Dust (Co
Ral) 

No mixing is necessary. Do not contaminate feed or 

Malathion [5%] 

T etrachlorvinphos [3%] 
(Rabon 3% Dust) 

Permethrin [0.25%] Dust 
(Permectrin Livestock and 
Litter Dust) 

Install burlap bags or water. 
commercial ready-to-use 
bags of dust in areas where 
animals must come in 
contact. Keep bags in place 
during winter months to aid in 
control of lice. 
DUST BAGS MUST HANG 
4-6 INCHES BELOW 
TOPLINE OF CATTLE. 

HAND DUSTING 

T etrachlorvinphos [3%] 
(Rabon 3% Dust) 

Permethrin [0.25] 
(Permectrin Dairy Cattle & 
Swine Dust) 

Malathion Dust [4%] 
(Purina Hog and Cattle 
Dusting Powder 11) 

Coumaphos [1 %] (Co-Ral 
1% Dust) 

Read label before use. 
Wear rubber gloves and 
apply approximately 2.0 oz 
of dust to the upper portions 
of the back, neck, and poll, 
and to the face as an aid in 
the control of face flies. 
Rub in lightly to carry the 
dust beneath the hair. 
Apply 2.0 oz (6.0 tbsp) of 
dust per animal by shaker 
can. Repeat as 
necessary. 
For horn flies: apply 4 tbsp 
on the back and neck. 
Repeat at 10-14 day 
intervals. Dust calves 
lightly. For lice and ticks: 
dust animal thoroughly. 
Repeat treatment after 
2-3 weeks if needed. 
No mixing is necessary. 
Apply not more than 2.0 oz 
per animal. Dust evenly 
into the hair over the head, 
neck, shoulders, back, 
and tailhead. Repeat as 
necessary but not more 
than once every 10 days. 

Do not contaminate 
feed or water. 

Do not contaminate water, 
food or feed by storage or 
disposal. Keep container 
sealed when not in use. 
Do not treat calves under 1 
month of age. Do not 
contaminate water. 

Do not contaminate feed or 
water. 
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Pests 

horn flies, face flies, stable 
flies, house flies, black 
flies, mosquitoes, eye 
gnats, mange mites 

horn flies, face flies, lice 

lice, horn flies, face 
flies, grubs, 
screwworms, ticks 

horn flies, lice 

horn flies, lice, ticks 

horn flies, lice, lone star 
ticks, face flies (aids in 
control) 

horn flies, face flies, 
stable flies, lice, ticks 
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Insecticide Mixing and 
Active Ingredient Application 
[Percent A.I. in Product] Information 
(Trade Name) 

BACKRUBBERS [*1] AND FACERUBBERS 

Permethrin [11 %] (Atroban 
11 % EC) Permethrin [10%] 
(Permectrin II) Permethrin 
[5.7%] (Ectiban EC) 
(lnsectaban EC) and 
others 

Malathion [57%] 
(Malathion 5EC) 
Coumaphos 
(Co-Ral Emulsifiable 
Livestock Insecticide) 
Tetrachlorvinphos [23%] 
and dichlorvos [5.3%] 
(Ravap EC) Phosmet 
(11.6%] (Lintox-HD) 

SPRAYS 

Coumaphos (Co-Ral 
Emulsifiable Livestock 
Insecticide) 

Malathion [57%] 
(Malathion 5EC) 

Tetrachlorvinphos [50%] 
(Rabon 50 WP) 

Tetrachlorvinphos [23%] 
and dichlorvos [5.3%] 
(Ravap EC) 

Permethrin [11 %] 
(Atroban 11 % EC) 
Permethrin [10%] 
(Permectrin II) 
Permethrin [5.7%] 
(Ectiban EC) and others 

Follow directions according 
to labels. Use only #2 diesel 
oil or any approved 
backrubber base oil. 

Follow directions 
according to label. For 
Malathion 5EC use a 
mixture of 2% product in 
#2 diesel oil or any 
approved backrubber 
base oil. 

Follow directions according 
to label. Apply spray at high 
pressure so as to wet the 
skin. Use only between 
August 1 and November 1 
for grub control. [*2] Do not 
use after November 1 
unless animals are known to 
be grub-free, because 
paralysis or suffocation 
may result. 
Mix 1.0 gal product in 100 
gal water and apply 
complete coverage spray. 
Repeat at 2 week intervals if 
needed. 
For horn flies and lice, mix 
4.0 lbs product in 75.0 gal 
water. For ticks mix 4 lb 
product in 50.0 gal of water. 
Apply as coarse spray. Use 
0.5-1.0 gal of spray per 
animal depending on size 
and thickness of hair coat. 

Check label for proper 
dilution for each pest. 
Apply as coarse spray. Use 
between 0.5-1.0 gal of 
spray per animal depending 
on size and hair coat. 

Follow directions 
according to labels. 

Precautions 

Read and adhere to all 
precautions on labels. Do 
not use motor oil or waste 
oil on backrubbers. Keep 
rubbing device charged. 
Results improve daily with 
forced use. 
Read and adhere to all 
precautions on labels. Do 
not use motor oil or waste 
oil on backrubbers. 

Do not apply to sick 
animals or those less 
than 3 months old. Do 
not apply in conjunction 
with oral drenches or 
internal medications. 

Do not treat animals 
under one month of age. 
Do not contaminate feed 
or water. 

Do not contaminate feed 
or water. 

Do not treat more often 
than every 1 O days. Do 
not contaminate feed or 
water. 

Do not contaminate feed 
or water. 



Pests 

grubs, lice 

lice, horn flies 

grubs, horn flies, lice, 
sarcoptic mange 
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Insecticide Mixing and 
Active Ingredient Application 
[Percent A.I. in Product] Information 
(Trade Name) 

POUR-ONS [*3] 

Famphur [13.2%] 
(Warbex) [*4] 

Fenthion [3%] (Tiguvon) 
[*61 

Trichlorfon (Neguvon) [*7] 

Fenthion [7.6%] (Lysoff) 

lvermectin (lvomec pour
on) 

No mixing is necessary. 
Available ready-to-use. Pour 
at rate of 1.0 oz product per 
200.0 lb body weight from 
shoulder to the tailhead. 

Ready to use. Apply 
evenly along animal's 
backline by means of long
handled dipper. Use 0.5 oz 
100 lb of body weight. 

No mixing is necessary. 
Use as directed on label. 
Apply on backline as 
above. Use 0.5 oz per 
100.0 lb of body weight. 

Apply with calibrated 
dipper along center line on 
back of animal. Spread 
over entire length of 
animal. MIX VERY 
CAREFULLY IN 
ACCORDANCE WITH 
LABEL ON CONTAINER. 
Read label to determine the 
amount of mix to be applied 
to each animal. Dose per 
animal is based on 
recommended weight. Use 
no more than 3 
applications at not less 
than 14 day intervals 
depending upon 
reinfestations that may 
occur. However, to 
eliminate louse cycle, 
subsequent treatments at 
21-28 day intervals are 
most effective. 

Use 1.0 ml of product for 
each 22.0 lb of body 
weight. Apply along a 
topline in a narrow strip 
extending from the withers 
to tailhead. 

Precautions 

Do not treat sick animals or 
those less than 3 months 
old. Do not repeat 
treatment (see footnote 
[*5]). Do not slaughter 
within 35 days after 
treatment. DO NOT TREAT 
BRAHMAN BULLS. 

Wait 35 days between first 
and second applications. 

Do not treat sick animals or 
those less than 3 months 
old or lactating animals. 
Do not repeat treatment. 

Do not use in combination 
with or a few days before or 
after treatment with other 
grubs and pesticides. Do 
not use on animals under 3 
months old. Do not use 
within 1 O days before or 
after weaning, dehorning, 
or after exposure to 
contagious or infectious 
diseases. READ LABEL 
CAREFULLY. Allow 21 
days following single 
treatment 35 days 
following second or third 
application. 

Cattle must not be treated 
within 48 days of slaughter 
or human consumption. 
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Pests 

screwworm, ear ticks 

grubs, lice 

face flies, horn flies, stable 
flies, house flies 

FIELD CROPS 1996 

Insecticide Mixing and 
Active Ingredient Application 
[Percent A.I. in Product] Information 
(Trade Name) 

SPOT-ONS 

Coumaphos [5%] (Co
Ral Livestock Duster) 

Fenthion [20%] 
(Spotton) 

Shake well. Squeeze 
container to release dust in 
short bursts of light 
clouds. Hold nozzle 2-4 
inches from area to be 
treated and apply a light, 
even coat around the area. 
No mixing is necessary. 
Amount of solution used is 
based on weight of animal. 
Follow directions on 
container. Apply with a 
calibrated glass or metal 
syringe. Use a single 
application placed along 
the animal's backline. A 
second application, if 
necessary, should be 
made no sooner than 35 
days later. 

MINERAL MIXTURES AND FEED ADDITIVES 

Tetrachlorvinphos [7.6%] 
(Rabon Oral Larvicide 
Premix) 

Follow directions according 
to label. Start feeding in 
early spring before flies 
begin to appear, and 
continue throughout the 
summer and fall until cold 
weather restricts fly 
activity. 

Precautions 

For screwworm, treat 
infested wounds with light, 
but thorough coverage. 
For ear ticks, dust into the 
area and also treat 
adjacent head area. 

Do not treat animals that 
are less than 3 months old, 
sick, convalescent, or 
severely stressed. Do not 
slaughter within 45 days of 
treatment. Do not treat 
cattle for 10 days before 
shipping, weaning, or 
dehorning or after 
exposure to contagious 
diseases. 

Check label for 
precautions. 



Pests 

horn flies, face flies 
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Insecticide Mixing and 
Active Ingredient Application 
[Percent A.I. in Product] Information 
(Trade Name) 

EAR TAGS 

Pyrethroid Class Tags 
Cypermethrin insecticide & 
Piperonyl Butoxide 
synergist: 

(ZetaGard) 
(Python) 

Permethrin insecticide: 
(Atroban) 
(Ear Force) 
(Gard Star plus) 

Cyfluthrin insecticide: 
(Cutter Gold) 

Fenvalerate insecticide: 
(Ectrin) 

Lambdacyhalothrin 
insecticide & 
Piperonyl Butoxide synergist: 

(Saber Extra) 

Organophosphate 
Class Tags 
Diazinon insecticide: 

(Optimizer) 
(Optimizer-Calf) 
(Bovagard) 
(Patriot) 
(Terminator) 

Fenthion insecticide & 
Piperonyl Butoxide 
synergist: 

(Cutter Blue) 

Pyrethroid & 
Organophosphate 
Class Tags 
Cypermethrin & 
Chlorpyrifos insecticide & 
Piperonyl Butoxide 
synergist: 

(Max-Con) 

Permethrin and Chlorpyrifos 
insecticide & 
Piperonyl Butoxide 
synergist: 

(Ear Force Ranger) 

Follow directions 
according to labels. 
Apply with the 
recommended 
applicator. 

Precautions 

Carefully read 
instructions to avoid 
ear damage. Remove 
tags before slaughter. 
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Pests 

lice (sucking): 
(Linognathus vituli), 
(Haematopinus 
eurysternus), 
(Solenopotes 
capillatus) 

grubs: 
(Hypoderma bovis), 
(H. lineatum) 

mange mites: 
(Psoroptes ovis), 
(Sarcoptes scabiei) 

See footnote [*8] 

horn flies, face flies, house 
flies, 
stable flies 

. f'IELD CROPS 1996 

Insecticide Mixing and 
Active Ingredient Application 
[Percent A.I. in Product] Information 
(Trade Name) 

INJECT ABLES 

lvermectin [1%] 
(IVOMEC) 

Diflubenzuron [9.7%] 
(Vigilante) 

IVOMEC should be 
given only by 
subcutaneous injection 
at the recommended 
doselevelof200mcg 
ivermectin per kg of 
body weight. Each ml 
of IVOMEC contains 10 
mg of ivermectin, 
sufficient to treat 110 lb 
(50 kg) of body weight. 
Use of a 16 gauge, 1/2 
to 3/4" needle is 
suggested. Inject 
under the loose skin in 
front of or behind the 
shoulders. 

BOLUS 

This product is a 
controlled-release bolus 
for beef and dairy cattle 
that aids in the 
suppression of house and 
stable flies. Administer 1/2 
bolus to cattle weighing 
300-550 lb, and 1 bolus to 
cattle weighing 550-1, 100 
lb or greater . 

Precautions 

Do not treat cattle 
within 35 days of 
slaughter. 

This product is not for 
intravenous or intra
muscular use. Animals 
should be appropriately 
restrained to achieve 
the proper route of 
administration. Use 
sterile equipment and 
sanitize the injection 
site by applying a 
suitable disinfectant. 
Clean, properly 
disinfected needles 
should be used to 
reduce potential 
injection-site 
infections. 

Do not administer to cattle 
weighing less than 300.0 
lb. Never administer more 
than 1 bolus to any animal. 
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[ * 1 ] Backrubbers will suppress cattle lice, but usually do not result in complete control. 
[*2] Cattle grubs - dips and sprays - Do not apply to sick, convalescent, or stressed animals or animals less than three 

months old. Do not dip or spray animals tor 10 days before or after shipping or weaning, or after exposure to 
contagious or infectious diseases. Do not apply in conjunction with oral drenches, or with internal medications such 
as phenothiazine, or with natural or synthetic pyrethroids or their synergists, or with other organic phosphates. Do 
not apply in a confined, non-ventilated area. 

[*3] Do not use any pour-ons tor lice control between Nov. 1 and Feb. 1. APPLY ALL POUR-ON GRUB TREATMENTS 
AFTER AUG. 1 BUT NO LATER THAN NOV. 1. 

[ * 4] Do not use on dry dairy cows within 21 days of freshening. Cattle from or in Texas, Oklahoma, Kansas, Arkansas, 
Louisiana, Mississippi, eastern third of New Mexico, Colorado, and southwestern half of Missouri should not be 
treated after October 1; cattle from the rest of the U.S. not after November 1. On occasion, cattle treated with 
famphur may show signs of organophosphate poisoning such as excessive salivation, stiffness of limbs, and 
dyspnea. Atropine is antidotal. A veterinarian should be consulted. Do not use any drug, pesticide, insecticide, or 
other chemicals having cholinesterase-inhibiting activity either simultaneously or within a few days before or after 
treatment with famphur. Do not treat calves less than 3 months old; dehydrated animals; animals stressed from 
shipment, castration, over-excitement, or dehorning, and sick or convalescent animals. 

[ * 5] Do not use any drug, pesticide, or other chemicals having cholinesterase-inhibiting activity either simultaneously or 
within a few days after treatment. 

[ * 6] Do not apply directly (spray or pour-on) to sick, convalescent, or stressed animals. Do not spray animals less than 6 
months old or use pour-on application on animals less than 3 months old. Do not apply directly (spray or pour-on) tor 
10 days before or after shipping or weaning, or after exposure to contagious or infectious diseases. Do not apply in 
conjunction with or within a few days of treatment with other cholinesterase-inhibiting drugs, pesticides, or other 
chemicals including other fenthion products. If freshening occurs within 28 days after treatment, do not use milk for 
human consumption for balance of the 28-day interval. 

[ * 7] Do not apply in conjunction with oral drenches, other external medication, or with other organic phosphates or 
materials having cholinesterase-inhibiting activity. Seven day prefreshening interval. If freshening occurs within 7 
days after treatment, do not use milk for human consumption for the balance of the 7 day interval. Apply a single 
treatment along the backline. Proper timing of treatment is important. For most effective results, cattle should be 
treated as soon as possible after fly activity ceases. Host-parasite reactions sometimes occur when cattle are 
treated while common cattle grub is in the gullet, or while the northern cattle grub is in the area of the spinal cord. If it 
is impossible to determine the origin of the cattle, and thus the exact stage of the grubs is unknown, it is 
recommended they receive only a maintenance ration of low-energy feed during the treatment period. This lessens 
the likelihood of severe bloat, which may occur in cattle on full feed when the common cattle grub is killed while in the 
gullet. Do not treat animals tor 1 O days before or after shipping, weaning, or after exposure to contagious or 
infectious diseases. 

[ * 8] Observe cattle tor injection site reactions. Reactions may be due to clostridial infection and should be aggressively 
treated with appropriate antibiotics. 

IVOMEC is highly effective against all stages of cattle grubs. However, proper timing of treatment is important. For 
most effective results, cattle should be treated as soon as possible after the end of the heel fly (warble fly) season. 

Destruction of Hypoderma larvae (cattle grubs) at the period when these grubs are in vital areas may cause 
undesirable host-parasite reactions including the possibility of fatalities. Killing Hypoderma lineatum when it is in the 
tissue surrounding the gullet may cause salivation and bloat; killing H. bovis when it is in the vertebral canal may 
cause staggering or paralysis. These reactions are not specific to treatment with IVOMEC, but can occur with any 
successful treatment of grubs. Cattle should be treated either before or after these stages of grub development. 
Consult your veterinarian or extension entomologist concerning proper timing of treatment. 

Cattle treated with IVOMEC after the end of the heel fly season may be retreated with IVOMEC during the winter for 
internal parasites, mange mites, or lice without danger of grub-related reactions. A PLANNED PARASITE CONTROL 
PROGRAM IS RECOMMENDED. 

Transitory discomfort has been observed in some cattle following subcutaneous administration. A low incidence of 
soft-tissue swelling at the injection site has been observed. These reactions have disappeared without treatment. 
Divide doses greater than 1 O ml between two injection sites to reduce occasional discomfort or site reaction. 

Protect from light. 

CAUTION: IVOMEC Injection tor cattle has been developed specifically tor use in cattle and reindeer only. This 
product should not be used in other animal species because severe adverse reactions, including fatalities in dogs, 
may result. 
Refrain from smoking or eating when handling. Wash hands after using. Keep this and all drugs out of reach of 
children. · 
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When to Treat for Cattle Grubs 

Proper timing of treatment is important when using systemic grubicide pour-ons and spot-ons on beef and non-lactating dairy 
cattle. For most effective results, cattle should be treated for grubs after the end of heel fly activity in September. Host
parasite reactions such as bloat, salivation, staggering and paralysis may sometimes occur when cattle are treated while the 
common cattle grub, Hypoderma lineatum, is in the gullet, or while the northern cattle grub, H. bovis, is in the area of the 
spinal cord. Therefore, avoid using products with grubicidal activity on cattle in Virginia from Nov. 1-Feb. 1. 

Follow Instructions on the Label 

If it is impossible to determine the origin of the cattle, and thus the exact stage of the grubs is unknown, it is recommended 
that the cattle receive only dry hay or a maintenance ration of low energy feed a couple of days before and during the treatment 
period. This lessens the likelihood of severe bloat, which may occur in cattle on full feed when the common grub is killed in 
the gullet. 

When to Treat for Cattle Lice 

Systemic pour-ons and spot-ons for lice control on beef and non-lactating dairy cattle are convenient. Grub treatment before 
the November cutoff date often will not take care of cattle lice problems. Louse eggs are not as susceptible to insecticides as 
the lice themselves and therefore animals should be re-examined about three weeks after treatment to determine if viable lice 
eggs have hatched and reinfested the herd. 

Do not use grubicides such as coumaphos (Co-Ral), famphur (Warbex), fenthion (Tiguvon), fenthion (Spotton), phosmet 
(Prolate), or trichlorfon (Neguvon) from November through January on cattle not previously treated for grubs due to possible 
host-parasite reactions. After February 1, grub larvae have migrated from the spinal canal, or esophagus, and usually encyst 
in the back; cattle may then be treated safely with grubicides. It is then safer to treat for lice to minimize the host-parasite 
reaction. 

For cattle previously treated for grubs, a second treatment later in the season may become necessary should lice become a 
problem. The second treatment usually should not be applied sooner than 35 days after the first treatment. Be sure to follow 
instructions on the label for any safety precautions. 

There are systemic spot-ons and pour-ons such as chlorpyrifos (Dursban), fenthion (Lysoff), and Atroban® Delice® 
registered only for lice control that can be applied anytime throughout the fall and winter months because they do not kill 
grubs. However, Dursban is limited for use on beef cattle only, and Lysoff has a warning of rare (but possible) host parasite 
reactions. Be sure to follow instructions on the label for any safety precautions. 
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Pests 

horn flies, lice (aids in 
control of face flies) 

horn flies, face flies, stable 
flies 

horn flies, face flies, lice 

horn flies, lice 

Dairy External Parasites [*1] 

Insecticide 
Active Ingredient 
[Percent A.I. in 
Product] 
(Trade Name} 

Mixing and 
Application 
Information 

DUST BAGS [*2] 

Precautions 

Coumaphos [1%] Dust (Co
Ral) 

No mixing is necessary. Do not contaminate feed 
Install burlap bags of dust in or water. 

Tetrachlorvinphos [3%] 
Dust (Rabon) 

doorway where cattle leave 
milking barn or enter loafing 
barn. Keep in place during 
winter months to aid in 
control of lice. 

BACKRUBBERS [*3] - LACTATING COWS 

Permethrin [11%] (Atroban 
11% EC) 

Tetrachlorvinphos [23%] 
Dichlorvos (5.3%] (Ravap) 

Permethrin [10%] 
(Permectrin II) 

Permethrin [5. 7%] (Ectiban 
EC) 

Dilute 1.0 pt product per 10.0 
gal #2 diesel oil. 

Dilute 5.0 oz product per 1.0 
gal #2 diesel oil. 

Mix 1.0 qt product per 20.0 
gal #2 diesel oil. 
Mix 1.0 qt product per 10.0 
gal #2 diesel oil. 

HAND DUSTING - LACTATING COWS 

Tetrachlorvinphos [3%] Dust 
(Rabon) 

Permethrin [0.25%] 
(Permectrin Dairy Cattle & 
Swine Dust) 

Malathion Dust [4%] 
(Purina Hog and Cattle 
Dusting Powder II) 

Coumaphos [1%] Dust (Co
Ral) 

Follow directions according 
to label. Wear rubber 
gloves to apply. Apply 
approximately 2 oz dust to 
the upper portions of the 
back, neck and poll, and to 
the face as an aid in the 
control of face flies. Rub in 
lightly to carry the dust 
beneath the hair. 

Apply 2 oz (6.0 tbsp) of 
dust per animal by shaker 
can. Repeat as necessary. 

For horn flies: apply 4 tbsp 
on the back and neck. 
Repeat at 10-14 day 
intervals. Dust calves 
lightly. For lice and ticks: 
dust animal thoroughly. 
Repeat treatment after 2-3 
weeks if needed. 

No mixing is necessary. 
Apply not more than 2.0 oz 
per animal. Dust evenly into 
the hair over the head, neck, 
shoulders, back, and tailhead. 
Repeat as necessary. 

Use only #2 diesel oil or any 
other approved backrubber 
base oil. Do not use motor oil 
or waste oil. Keep rubbing 
device charged. Results 
improve with daily forced use. 

Do not contaminate feed 
or water. 

Do not contaminate water, 
food or feed by storage or 
disposal. Keep eontainer 
sealed when not in use. 

Do not treat calves under 1 
month of age. Do not 
contaminate feed or water. 

Do not contaminate feed or 
water. 
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Pests 

face flies, horn flies, stable 
flies, horse flies, house flies, 
lice, mites, ticks 

face flies, horn flies, stable 
flies, ticks 

lice 

face flies, horn flies, stable 
flies, horse flies, lice, 
mites, ticks, etc. 

lice 

horn flies, stable flies 

face flies, horn flies, stable 
flies 
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Insecticide 

Active Ingredient 
[Percent A.I. in 
Product] 
(Trade Name) 

Mixing and 
Application 
Information 

WETTING SPRAYS - LACTATING COWS 

Permethrin [11 %] (Atroban 
11% EC) 

Permethrin [5.7%] (Ectiban 
EC) 

Permethrin [5.7%] (Ectiban 
EC) 

Permethrin [10%] 
(Permectrin II) 

Coumaphos [25%] (Co-Ral 25 
WP) 

Mix 1.0 pt product in 
25.0 gal water. Apply 1-
2 qts of coarse spray 
per animal over entire 
body surface. 
Mix 1.0 qt product in 
25.0 gal water. Apply 1-
2 qts spray per animal 
over entire body 
surface. 
Mix 1.0 quart product in 
100 gal water. 

Mix 1.0 quart product in 
200 gal water. Apply 
spray to thoroughly 
cover animal. 
Mix 1.0 lb product in 100 
gal water. Apply spray 
to run-off. 

MIST SPRAYS - LACTATING COWS 

Synergized pyrethrins 
(Purina Fly-A-Rest 
Insecticide Mist) 

Dichlorvos [40.2%] 
(Vapona Concentrate) 

Apply 1.0-2.0 oz of product 
directly to animal once 
daily, preferably in morning. 

Dilute 5.0 oz product in 
2.0 gal water. Apply 1.0-
2.0 oz of diluted solution 
per animal daily as a fine 
mist. Thoroughly cover 
all parts of the animal, 
including the legs, but do 
not wet the skin. 

Precautions 

Spray lactating dairy 
animals only after milking 
is completed. Do not 
contaminate feed or 
drinking water. 

A second application is 
recommended 2-3 weeks 
later. 
For lice and mites a 
second application is 
recommended 2-3 weeks 
later. 

If other mist sprays are 
used on lactating dairy 
cattle, please read label 
carefull . 
Do not contaminate feed 
or drinking water. Do not 
apply in combination with 
trichlorfon. Do not apply 
to calves under 6 months. 



Pests 

Insecticide 
Active Ingredient 
[Percent A.I. in 
Product] 
(Trade Name) 
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Mixing and 
Application 
Information 

Precautions 

INJECTIBLES - MALES AND FEMALES NOT OF BREEDING AGE [*4] 

lice (sucking): 
Linognathus vituli, 
Haematopinus eurysternus, 
Solenopotes capillatus 

grubs: 
Hypoderma bovis, 
H. lineatum 

horn flies, face flies, house 
flies, stable flies 

lvermectin [1 %] 
(IVOMEC) 

Diflubenzuron [9.7%] 
(Vigilante) 

IVOMEC should be given 
only by subcutaneous 
injection at the recommended 
doselevelof200mcg 
ivermectin per kilogram of 
body weight. Each ml of 
IVOMEC contains 10 mg of 
ivermectin, sufficient to treat 
11 O lb (50 kg) of body weight. 
A 16 gauge, 1/2 to 3/4" 
needle is suggested. Inject 
under the loose skin in front 
of or behind the shoulders. 

BOLUS 

Administer 0.5 bolus to cattle 
weighing 300-550 lb, and 1 
bolus to cattle weighing 550-
1, 100 lb or more. Follow 
directions according to label. 

POUR-ONS: NON-LACTATING COWS [*5] 

Do not treat cattle within 35 
days of slaughter. Because 
a withdrawal time in milk has 
not been established. do 
not use in female dairy 
cattle of breeding age. This 
product is not for 
intravenous or intra
muscular use. Animals 
should be appropriately 
restrained to achieve the 
proper route of 
administration. Use sterile 
equipment and sanitize the 
injection site by applying a 
suitable disinfectant. 
Clean, properly disinfected 
needles should be used to 
reduce the potential for 
injection-site infections. 

Do not administer to 
cattle weighing less than 
300 lb. Never administer 
more than 1 bolus to any 
animal. 

Late summer or fall applications for cattle grub control on NON-LACTATING (DRY) COWS ONLY 

cattle grubs (aids in control Trichlorfon [*6] (Neguvon) No mixing is necessary. Do not treat animals 
of cattle lice) Available as a ready-to-use less than 3 months old. 

Fenthion [3%] (Tiguvon) [*7] 

Famphur [13.2%] (Warbex) 
[ * 8] 

solution. Apply a single Do no apply within 7 
treatment along the backline days of freshening. If 
by means of a long-handled freshening occurs 
dipper. Use 0.5 oz product within 7 days of 
per 100 lb of body weight. treatment, do not use 

milk for human 
consumption for the 
balance of 7 days. 

No mixing is necessary. 
Available as a ready-to-use 
solution. Use as directed on 
label. Apply evenly along 
animal's backline by means 
of long-handled dipper. Use 
0.5 oz product per 100 lb of 
body weight. 
Follow directions according 
to label. 

Allow 35 days between first 
and second applications. 
Do not apply in conjunction 
with oral drenches or other 
medication. Observe a 28 
day pre-freshening 
interval. 
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Pests 

horn flies, face flies 

face flies, horn flies, 
stable flies, house flies 

FIELD CROPS 1996 

Insecticide 

Active Ingredient 
[Percent A.I. in 
Product] 
(Trade Name) 

Mixing · and 
Application 
Information 

EAR TAGS 

Pyrethroid Class Tags 
Cypermethrin insecticide & 
Piperonyl Butoxide 
synergist: 

(Zeta Gard) 
(Python) 

Permethrin insecticide: 
(Atroban) 
(Ear Force) 
(Gard Star plus) 

Cyfluthrin insecticide: 
(Cutter Gold) 

Fenvalerate insecticide: 
(Ectrin) 

Organophosphate 
Class Tags 
Fenthion insecticide: 
& Piperonyl Butoxide 
synergist: 

(Cutter Blue) 

Pyrethroid & 
Organophosphate 
Class Tags 
Cypermethrin insecticide & 
Chlorpyrifos insecticide & 
Piperonyl Butoxide 
synergist: 

(Max-Con) 

Permethrin insecticide & 
Chlorpyrifos insecticide & 
Piperonyl Butoxide 
synergist: 

(Ear Force Ranger) 

Follow directions according 
to labels and apply with 
recommended applicator. 

MINERAL MIXTURES AND FEED ADDITIVES 

Tetrachlorvinphos [7.6%) 
(Rabon Oral Larvicide 
Premix) 

Follow directions according 
to label. Start feeding in 
early spring before flies 
begin to appear, and 
continue throughout the 
summer and fall until cold 
weather restricts fly 
activit . 

Precautions 

Carefully read 
instructions to avoid 
ear damage. Remove 
tags before slaughter. 

Check label for 
precautions. 
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[ * 1 ] Insecticides should be applied with extreme caution to cows or calves in poor health. This means light applications of 
safer materials. 

[ * 2] Closed-mesh bags must be used to prevent waste of dust. 

[ * 3] Backrubbers will suppress cattle lice, but usually do not result in complete control. 
[*4] IVOMEC - Observe cattle for injection-site reactions. Reactions may be due to clostridial infection and should be 

aggressively treated with appropriate antibiotics. 

IVOMEC is highly effective against all stages of cattle grubs. However, proper timing of treatment is important. For most 
effective results, cattle should be treated as soon as possible after the end of the heelfly (warble fly) season. 

Destruction of Hypoderma species larvae (cattle grubs) at the period when these grubs are in vital areas may cause 
undesirable host-parasite reactions including the possibility of fatalities. Killing Hypoderma lineatum when it is in the 
tissue surrounding the gullet may cause salivation and bloat; killing H. bovis when it is in the vertebral canal may cause 
staggering or paralysis. These reactions are not specific to treatment with IVOMEC, but can occur with any successful 
treatment of grubs. Cattle should be treated either before or after these stages of grub development. Consult your 
veterinarian or extension entomologist concerning proper timing of treatment. 

Cattle treated with IVOMEC after the end of the heelfly season may be retreated with IVOMEC during the winter for 
internal parasites, mange mites, or lice without danger of grub-related reactions. A planned parasite control program is 
recommended. 

Transitory discomfort has been observed in some cattle following subcutaneous administration. A low incidence of soft
tissue swelling at the injection site has been observed. These reactions have disappeared without treatment. Divide 
doses greater than 1 O ml between two injection sites to reduce occasional discomfort or site reaction. 

Protect from light. 

CAUTION: IVOMEC Injection for cattle has been developed specifically for use in cattle and reindeer only. This product 
should not be used in other animal species because severe adverse reactions, including fatalities in dogs, may result. 

Refrain from smoking or eating when handling. Wash hands after using. Keep this and all drugs out of reach of children. 

[ * 5] Please read label carefully if other pour-ons for grub control are used on non-lactating dairy cattle. 

[ * 6] Trichlorfon - Do not apply to sick, convalescent, or stressed animals, or animals less than 3 months old. Do not dip or 
spray animals for 1 O days before or after shipping, weaning, or after exposure to contagious or infectious disease. Do not 
apply in conjunction with oral drenches, other external medication, or with other organophosphates or materials having 
cholinesterase-inhibiting activity. Proper timing of treatment is important. For most effective results, cattle should be 
treated as soon as possible after heelfly activity ceases. Host-parasite reactions sometimes occur when cattle are 
treated while the common cattle grub is in the gullet, or while the northern cattle grub is in the area of the spinal cord. If it 
is impossible to determine the origin of the cattle, and thus the exact stage of the grubs is unknown, it is recommended 
they receive only a maintenance ration of low energy feed during the treatment period. This lessens the likelihood of 
severe bloat, which may occur in cattle on full feed when the common cattle grub is killed while in the gullet. 

[ * 7] Fenthion - Do not apply directly (spray or pour-on) to sick, convalescent, or stressed animals. Do not spray animals less 
than 6 months old or use pour-on application on animals less than 3 months old. Do not apply directly (spray or pour-on) 
for 10 days before or after shipping or weaning, or after exposure to contagious or infectious diseases. Do not apply in 
conjunction with or within a few days of treatment with other cholinesterase-inhibiting drugs, pesticides, or other 
chemicals including other fenthion products. If freshening occurs within 28 days after treatment, do not use milk for 
human consumption for balance of the 28 day interval. 

[*8] Famphur - Do not use on dry dairy cows within 21 days of freshening. Cattle from or in Texas, Oklahoma, Kansas, 
Arkansas, Louisiana, Mississippi, eastern third of New Mexico, Colorado, and southwestern half of Missouri should not be 
treated after October 1; cattle from the rest of the U.S. should not be treated after November 1. On occasion, cattle 
treated with famphur may show signs of organophosphate poisoning, such as excessive salivation, stiffness of limbs, 
and dyspnea. Atropine is antidotal. A veterinarian should be consulted. Do not use any drug, pesticide, insecticide, or 
other chemicals having cholinesterase-inhibiting activity either simultaneously or within a few days before or after 
treatment with famphur. Do not treat calves less than 3 months old; dehydrated animals; animals stressed from 
shipment, castration, over-excitement, or dehorning; and sick or convalescent animals. 
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Pests 

lice 

lice, ticks, mange mites 

lice, mange mites 

mange mites 
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Swine External Parasites 

Insecticide 
Active Ingredient 
[Percent A.I. in 
Product] 
(Trade Name) 

Mixing and 
Application 
Information 

SPRAYS 

Coumaphos [25%] (Co-Ral) Mix 2.0 lbs product in 100 
gal water. Apply to point 
of run-off. 

Malathion [57%] (Malathion 
SEC) 

Tetrachlorvinphos [50%] 
(Rabon SOWP) 

Amitraz [12.5%] (Taktic 
EC) 

Fenvalerate [10%] (Ectrin) 

Malathion [57%] (Malathion 
SEC) 

Follow directions 
according to label. Mix 
1.0 gal product in 100 gal 
water. · Apply complete 
coverage spray to 
animals. 

Dilute 4.0 lbs in 50.0 gal 
water. Apply as a coarse 
spray, using 1-2 qts per 
animal. 
Mix 1 can (760-ml = 25. 7 
oz) in 50.0 gal water 
(equivalent to 0.5 oz 
product per gal spray 
solution). Use solution 
within 6 hr of mixing. 
Spray entire pen area at 
70-150 psi. Spray all 
animals to run-off and 
thoroughly treat jowl, 
legs, inside the ears, and 
underside of body. If 
necessary, make second 
application in 7-10 days 
for mites and 10-14 days 
for lice. 
Mix 1.0 qt product in 50.0 
gal water. Wet entire 
animal with up to 8.0 oz of 
s ra . 
Follow directions on label. 
Mix 1.0 gal product in 100 
gal water. Apply complete 
coverage spray. Spray to 
point of runoff. Use 
extreme care to cover all 
body surf aces, bedding, 
etc. 

Precautions 

Check label for 
details. 

Repeat only if needed. 
Sprayed swine should be 
kept out of sun and wind 
for a few hours. Do not 
contaminate feed or 
drinking water. Check 
label for details. 
Repeat in 2 weeks if 
necessary. 

Remove feed from pen and 
cover drinking bowls. 
Remove and destroy 
bedding. Hose out feces 
and excess feed. .QQ..nQ1 
apply to swine within 3 
days of slaughter. Q.Q.nQt 
treat animals more than 4 
times per year. 

Do not apply within 1 day of 
slaughter. 

One thorough spray will 
usually control sarcoptic 
mange of swine. Extreme 
cases may require a second 
treatment 1 O days after first 
application. Sprayed swine 
should be kept out of sun and 
wind for a few hours. Do not 
contaminate food or drinking 
water. 
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Pests Insecticide Mixing and Precautions 
Active Ingredient Application 
[Percent A.I. in Information 
Product] 
(Trade Name) 

lice, mange Phosmet [11.6%] (Prolate) Mix 1.0 qt product in 25.0 Check label for details. Do 
mites gal water. Apply to run- not apply within 1 day of 

off. Repeat if necessary slaughter. Do not apply to 
after 14 days. sick, convalescent or 

stressed animals. Do not 
apply to suckling pigs. [*1] 

Permethrin [11 %] (Atroban Follow directions Check labels for details. 
11% EC) [5.7%] (Ectiban EC) according to labels. 
[10%) ~Permectrin II~ 

DUSTS 

lice Coumaphos (1 %] (Co-Rat No mixing is necessary. Do not use more frequently 
1% Dust) Ready-to-use. Do not than once every 10 days. 

use more than 1.0 oz of 
~roduct ~er animal. 

T etrachlorvinphos (3%] Use 3-4 oz per animal. Check label for details. [*1] 
(Rabon 3% Dust) Repeat as necessary, but 

not more often than once 
every 14 days. In severe 
infestations, both animals 
and bedding should be 
treated. Use 1.0 lb/150.0 
sg ft of bedding. 

Permethrin (0.25%] Apply up to 1.0 oz (3.0 Do not contaminate water, 
(Permectrin Dairy Cattle & tbsp) of dust to the head, food or feed by storage or 
Swine Dust) shoulders, and neck. disposal. Keep container 

Repeat as necessary, but sealed when not in use. 
not more than once every 
10 da s. 

Malathion Dust (4%] Thoroughly apply to all Do not treat calves under 1 
(Purina Hog and Cattle animals in herd, as well as month of age. Do not 
Dusting Powder 11 ) pens. One treatment may contaminate water, food or 

be sufficient. feed by storage or 
dis osal. 

POUR ONS 

lice Fenthion (3%] (Tiguvon) No mixing is necessary. Check label for details. Do 
Ready-to-use. Apply 0.5 not treat sick, convalescent, 
oz product per 100 lb of or stressed animals. Do not 
body weight. Pour the use this product on animals 
correct amount of at the same time or within a 
solution uniformly along few days of treatment with 
the animal's back, other cholinesterase 
starting just behind the inhibiting pesticides, drugs, 
ears and continuing to the or chemicals. 
rump. 

lice , mange mites Amitraz (2%] (Point-Guard) Requires specially designed Restrain animals. Do not 
dosing gun. Apply proper treat within 7 days of 
dosage (consult chart on slaughter. Retreat in 7 to 10 
label) to the inside of each days, if necessary. 
ear and along the midline of 
the back. 
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Pests 

sucking lice 

(Haematopinus suis), 

mange mites 

(Sarcoptes scabiei var. suis) 

Insecticide 
Active Ingredient 
[Percent A.I. in 
Product] 
(Trade Name) 

lvermectin [1 %] 
(IVOMEC) 

Mixing and 
Application 
Information 

INJECTIBLES 

IVOMEC should be given 
only by subcutaneous 
injection at the 
recommended dose level 
of 300 mcg ivermectin per 
kgm of body weight. Each 
ml of IVOMEC contains 10 
mg of ivermectin, sufficient 
to treat 75 lb (33 kg) of 
body weight. Use of a 16-
or 18 gauge, 1/2 to 3/4" 
needle is suggested. The 
recommended route of 
administration is by 
subcutaneous injection in 
the neck, behind the ear. 
Use aseptic technique. 

Precautions 

This product has been 
developed for use in 
swine only. Do not 
treat swine within 18 
days of slaughter. This 
product is not for 
intravenous or intra
muscular use. Restrain 
animal to achieve the 
proper route of 
administration. Use 
sterile equipment and 
sanitize the injection 
site by applying a 
suitable disinfectant. 
Clean, properly 
disinfected needles 
should be used to 
reduce potential 
injection-site infection. 

Protect product from 
light. Keep this and all 
drugs out of reach of 
children. 

[*1] Do not use this product in conjunction with other cholinesterase-inhibiting drugs, pesticides or chemicals. 
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Sheep External Parasites 

Pests Insecticide Active 
Ingredient [Percent 
A.I in Product] 
{Trade Name) 

Mixing and Application Precautions 
Information 

sheep keds, lice, ticks, 
mites 

sheep keds, lice 

lice, sheep keds, 
fleeceworms, ticks 

sheep keds, lice 

lice, ticks, sheep keds 

SPRAYS OR DIPS [*1] [*2] [*3] 

Permethrin [11 %] 
(Atroban 11 % EC) 

Fenvalerate [10%] (Ectrin) 

Coumaphos [25%] (Co-Ral 
WP) [*1] 

Mix 1.0 pt product in 25.0 
gal water. Apply 1-2 qt of 
coarse spray per animal 
over entire body surface. 

Mix 1.0 qt product in 100 
gal water. Wet animal with 
up to 1.0 qt of solution. 

Follow directions 
according to label. 

POUR-ON 

Fenvalerate [10%] (Ectrin) Mix 4.0 oz product in 1.5 
gal of water. Apply up to 
4.0 oz of solution down 
midline of back 1-2 times 
in the spring 

SPRINKLE-ON 

Diazinon [50%] 

(0-Z•N SOW) 

Mix 1.0 oz product in 6 gal of 
water. Sprinkle 1 qt of 
solution over the head, top of 
neck, and side of each 
animal. 

[ * 1 ] May be applied as a spray or dip. 

Do not contaminate feed or 
drinking water. Check 
label for details. 

For use only on non-lactating 
sheep or goats. Repeat 
application in 30 days if 
necessary. Do not apply more 
than 2 times in spring and 2 
times in fall. Do not apply 
within 2 days of slaughter. 
Repeat as necessary but not 
within 15 days of slaughter. 

For use only on non-lactating 
sheep and goats. Repeat 
application in 30 days if 
needed. Do not apply more 
than 2 times in the fall pest 
season. One application 
after shearing is usually 
adequate for sheep ked 
control. Do not apply within 2 
days of slaughter. 

Do not slaughter sheep within 
14 days after treatment. 

[ * 2] Do not apply to sick, convalescent, or stressed livestock, or to any animals less than 3 months old except in Federal 
and State eradication programs. Do not treat animals for 10 days before or after shipping or weaning, or after 
exposure to contagious and infectious diseases except in Federal or State eradication programs. Do· not spray in 
confined non-ventilated area. . 
Do not apply in conjunction with oral drenches or other internal medication, such as phenothiazine. Co-Ral is a 
cholinesterase inhibitor. Do not use this product on animals simultaneously or within a few days before or after 
treatment with or exposure to cholinesterase inhibiting drugs, pesticides or chemicals. 

[ * 3] Animals must be wet thoroughly to penetrate wool for control of lice next to the skin. Dipping is the most reliable method 
of eliminating lice on sheep. 

Scabies 

Sheep scabies is a disease caused by mange mites. Virginia has been declared free of this disease for several years. 
Nevertheless, scabies may occur occasionally on sheep in areas that have been declared free of the disease. Scabies suspected 
on sheep in Virginia should be reported immediately to your county Extension office or to representatives of the State 
Veterinarian's office of the Virginia Department of Agriculture and Commerce, Richmond, Virginia. Inspection and diagnosis 
is a free service. If scabies is positively identified, the necessary treatment will be applied without charge by the Virginia 
Department of Agriculture and Consumer Services. 
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Horse External Parasites 

Research conducted in Virginia indicates that petroleum jelly applied in the ears of horses will provide up to 4 days protection 
from black flies. 

Pests 

bots 

horn flies, lice, 
screwworms, ticks 

horn flies, lice, ticks 

horn flies, face flies, house 
flies, stable flies 

FIELD CROPS 1996 

Insecticide 
Active Ingredient 
[Percent A.I. in 
Product] 
(Trade Name) 

lvermectin [1.87%] 
Eqvalan paste or 
lvermectin [10 mg] Eqvalan 
liquid 

Trichlorfon [12.3%] 
(Com Bot) 

Mixing and 
Application 
Information 

Administer paste with 
syringe at the dose rate 
of 91 mcg per lb. Each 
weight marking on the 
plunger delivers enough 
paste to treat 250 lb. For 
liquid, 1 O mg will treat a 
1, 100 lb horse. Read 
label for step-by-step 
instructions. 

Administer by stomach 
tube following 
consumption of at least a 
portion of the daily grain 
ration. Dose at the rate of 
0.5 oz product per 100 lb 
body weight. 

SPRAYS AND WIPE-ONS 

Coumaphos [25%] (Co-Ral 
25WP) 

Malathion [57%] 
Malathion SEC 

Fenvalerate [10%] 
(Ectrin) 

For horn flies and lice, mix 2 
lb product in 100 gal water. 
To control ticks mix 4.0 lbs 
product in 100 gal water. To 
control screwworms mix 8.0 
lbs product in 100 gal water. 
Mix 1.0 gal product in 100 gal 
of water and apply a 
complete coverage spray. 
Repeat if necessary. 
Mix 1.0 qt product in 25.0 
gal water. Apply 8.0 oz as 
light spray with attention to 
head and legs. Repeat as 
necessary. 

Precautions 

Refrain from smoking or 
eating when handling. 
Avoid contact with the 
eyes. Wash hands 
thoroughly after 
administration. Do not 
contaminate ground water. 
Swelling and itching 
reactions sometimes 
occur with severe 
infections. Consult a 
veterinarian if condition 
does not improve. 
Treat 30 days after first killing 
frost. Repeat 30 days later. 
Do not administer on an 
empty stomach. Do not fast 
animals prior to treatment. 
Do not treat colts under 4 
months of age, or mares in 
the last month of pregnancy. 
Occasional diarrhea or mild 
colic may result. These signs 
are usually transient. Sickly 
horses should not be treated. 
[* 1] 

Check label for details. 
Do not contaminate 
feed or water. 

Do not contaminate 
feed or water. Do not 
treat animals under 1 
month of age. 
Do not treat animals 
intended for slaughter. 
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Insecticide 
Active Ingredient 
[Percent A.I. in Mixing and 

Pests Product] Application Precautions 
(Trade Name) Information 

horn flies, stable flies, deer Methoxychlor [0.5%] + Can be applied as a spray or a rub- Check label for 
flies, face flies, horse flies, Synergized pyrethrins on. Follow directions according to details. 
house flies, mosquitoes, [0.05%]+ Piperonyl label. 
gnats Butoxide [0.5%]+ 

Butoxypoly-propylene 
glycol [10%] (Buzz Off) 

mosquitoes, horse flies, Tetrachlorvinphos [1%] + No mixing is necessary. Do not allow product 
house flies, deer flies, Pyrethrins [0.09%] + Available in ready-to-use form. to come in contact 
horn flies Piperonyl Butoxide Apply 1.0-2.0 oz per animal as a with eyes. More 

[0.18%] +Repellent [0.8%] wipe-on or spray to evenly cover frequent applications 
(FlyCycle 1) the flanks, belly, and back of the may be necessary if 

horse or pony. the legs are exposed 
to high grass and 
water. Do not treat 
slaughter animals. 
Repeat as necessary 
on QersQiring animals. 

face flies, house flies Tetrachlorvinphos [1 %] + Apply 1.0-2.0 oz per animal as a Do not allow product 
Pyrethrins [0.09%] + wipe-on preferably to the head to come in contact 
Piperonyl Butoxide area. Pay particular attention to with eyes. Do not 
[0.18%) + Repellent area around the nostrils and eyes. treat slaughter 
[0.8%] (FlyCycle 1) animals. Repeat as 

necessary on 
QersQiring animals. 

stable flies T etrachlorvinphos [1 % ] + Apply 1.0-2.0 oz per animal as a Do not allow product 
Pyrethrins [0.09%) + wipe-on or spray to the legs and to come in contact 
Piperonyl Butoxide flanks, leaving no unprotected with eyes. More 
[0.18%) +Repellent area. frequent application 
[0.8%] (FlyCycle 1) may be necessary if 

the legs are exposed 
to high grass or water. 
Repeat as necessary 
on QersQiring animals. 

biting gnats Tetrachlorvinphos [1 %] Apply 1.0-2.0 oz per animal as a Check label for 
+ Pyrethrins [0.09%) + wipe-on preferably to the head, details. Do.not allow 
Piperonyl Butoxide neck, belly, and forelegs. Be sure product to come in 
[0.18%) + Repellent to apply to the inside surfaces of contact with eyes. 
[0.8%) (FlyCycle 1) the ears. Repeat as necessary 

on perspiring 
animals. 

horse flies, house flies, Cypermethrin [0.15%) + Shake well before using. Shampoo Wear rubber gloves 
stable flies, face flies, horn Pyrethrins [0.2%) + and rinse dirty horses thoroughly. or mittens when 
flies, deer flies, gnats , Piperonyl Butoxide [1.6%) + Wait until coat is dry before applying as a wipe. 
mosquitoes, lice, deer ticks Butoxypoly-propylene applying. For horse's face, always Avoid getting spray 

glycol [5%] apply as a wipe. Use clean, in horses eyes, nose 

(Tri-Tee 14) absorbent cloth, towel or sponge. or mouth. 
Spray or wipe entire body while 
brushing against the lay of the 
coat. Apply liberally. Reapply 
every 5-7 days initially, then every 
10-14 days, and reapply each time 
animal is washed or exposed to 
heavy rain. 

[*1] This product is a cholinesterase inhibitor. Do not use this product in horses simultaneously or within 1 O days before or 
after treatment or exposure to cholinesterase inhibiting drugs or pesticides. 
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Pests 

northern fowl mite [*1] 

northern fowl mite, lice 

lice, mites 
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Poultry External Parasites 

Insecticide 
Active Ingredient 
[Percent A.I. in 
Product] 
(Trade Name) 

Mixing and 
Application 
Information 

CAGED LAYER TREATMENTS 

Permethrin [S.7%] (Ectiban 
EC) 

Carbary! [S%] Dust 
(Purina Poultry Dusting 
Powder) 

Carbary! [SO%] (Sevin 
SOW) or [80%] (Sevin 
80S) 

Malathion [S7%] 
(Malathion EC) 

Tetrachlorvinphos [SO%] 
(Rabon SOWP) 

Mix 1 qt product in 2S.O gal 
of water. Apply 1.0 gal of 
diluted spray per 100 
birds. Be sure to treat 
vent area thoroughly. 
No mixing is necessary. 
Dust birds thoroughly with 
shaker can or hand-operated 
crank duster. [*2] Hold 
nozzle so that it touches 
feathers and apply one puff 
each to both vent and 
breast. Apply 1.0 lb product 
per 100 birds. Repeat in 4 
weeks if necessary. 
To use Sevin SOW with 
electric fogging machine, 
mix 10.0 oz product in 1.0 
gal of water. Use 1.S gal per 
1000 birds. To apply with 
knapsack or compressed 
air sprayer, mix 6.0 oz in S.O 
gal water. To apply fuOOn 
00£.with a fog machine, mix 
6.0 oz product in 1.0 gal of 
water. Use 1.S gals of 
solution per 1000 birds. To 
mist with a knapsack or 
compressed air sprayer, 
mix 4.0 oz product with S.O 
gal water. Use 1.0 gal per 
100 hens. 
Mix 8.S oz product in 1.0 
gal of water. Apply 1 gal of 
spray per 400 birds. Tail 
dipping: hold bird by wings 
and dip 3-4 in of tail into 
solution. Treat vent and 
surrounding areas. 
Mix 8.0 lb product in 100 
gal of water. Apply at a 
rate of 1.0 gal solution per 
100 birds. Spray vent and 
fluff areas from below. 
Repeat when necessary. 
Treat roosters thoroughly 
and individually in breeding 
flocks. For northern fowl 
mite, use a power sprayer 
at 100-12S psi. 

Precautions 

Check label for 
details. 

Do not apply to 
poultry or their 
premises within 7 
days of slaughter. 
Avoid contamination 
of nests, eggs, and 
feeding and 
watering troughs. 

Check label for details. 
Repeat in 4 weeks if 
needed. Do not apply to 
poultry or game birds 
within 7 days of 
slaughter. 

Check label for 
details. Repeat 
application in 7-1 O 
weeks if needed. 

Do not repeat more often 
than every 14 days. 
Treat roosters carefully 
and individually to avoid 
reinfestation of breeding 
flocks. 
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Pests 

Insecticide 
Active Ingredient 
[Percent A.I. in 
Product] 
(Trade Name) 

Tetrachlorvinphos [23%] 
& Dichlorvos [5.3%] 
(Ravap EC) 

Mixing and 
Application 
Information 

Mix 1.0 gal product in 50.0 
gal of water. Apply 1.0 gal 
of solution per 100 birds 
under high pressure (no 
less than 100-125 psi) to 
the vent and fluff areas 
from below. 

LITTER TREATMENT 

bedbugs, fleas, lice, mites Carbary! [5%] Dust 
(including northern fowl mite), (Purina Poultry Dusting 
lesser mealworms ( darkling Powder) 
beetles) 

fleas, lice, mites (including 
northern fowl mite), lesser 
mealworms, bedbugs, fowl 
ticks 

Carbary! [50%] (Sevin 
50W) 

lice, mites (including northern Tetrachlorvinphos [50%] 
fowl mite), litter beetles (Rabon 50WP) 

Ready to use. Apply 1.0 lb 
per 40 sq ft with a hand or 
power duster. For small 
areas, use a scoop or 
scatter by hand. Distribute 
dust evenly. 
Follow directions on label. 
Spray 1.0-2.0 gal per 1000 
sq ft. 

Mix 4.0 lbs product in 50.0 
gal of water. Apply 1.0-2.0 
gal of spray per 100 square 
feet. Can be used as a dry 
dust. Use 0.75 oz product 
per 100 sq ft. Use a rotary, 
mechanical or electrostatic 
duster. 

SMALL FLOCKS 

northern fowl mite, lice 

feather mites, lice 

Carbary! [50%] (Sevin 
50W) or [BO%] (Sevin BOS) 

Nicotine sulphate [40%] 
(Black Leaf 40) 

[ * 1 ] This treatment will aid in the control of adult house flies. 

Use a knapsack or 
cylinder type compressed 
air sprayer. For Sevin 
50W, mix 6.0 oz product 
in 5.0 gal of water; for 
Sevin BOS, mix 4.0 oz 
product in 5.0 gal of 
water. Apply 1.0 gal of 
solution per 100 birds. 
Paint a thin coating on tops 
of roost approx. 1 hr before 
roosting time. Use 1.0 oz 
per 15 ft of roost. Avoid 
strong drafts, but provide 
sufficient fresh air for 
chickens. For feather 
mites, paint roost 3 times, 3 
days apart. 

[ * 2] Wear face mask respirator when applying any dust inside poultry house. 

Precautions 

Repeat as needed but 
not more often than 
once every 14 days. 
Treat roosters carefully 
and individually to 
avoid reinfestation of 
breeding flocks. 

Avoid direct 
contamination of eggs 
or nest litter. Repeat 
in 4 weeks if needed 

Ventilate while 
spraying. Do not 
apply within 7 days of 
slaughter. 
Wear a face mask when 
applying. 

Check label for details. 
Repeat in 4 weeks if 
needed. Do not apply 
to poultry and game 
birds within 7 days of 
slaughter. 

Do not use on immature 
chickens or mothering 
hens. Avoid 
contamination of feeding 
and watering troughs. 
Check label for details. 
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Grain Crops, Soybeans, Forages 
E.L. Stromberg, Extension Plant Pathologist, Virginia Polytechnic Institute and State University; 

P.M. Phipps, Extension Plant Pathologist, Tidewater AREC; 
A.P. Grybauskas, The University of Maryland 

R.P. Mulrooney, University of Delaware 

Disease control in field crops is optimized through the development of a long-term management program. Prevention and risk 
reduction through the integration of various cultural practices including crop rotation, tillage, fertilizer management, am 
pesticides are the goals of an effective and economical disease management program. The starting point of any management 
program is the selection of locally adapted, disease resistant cultivars. Because of the importance of this selection, tables 
providing descriptions of reactions of commonly grown cultivars to prevalent diseases have been included in this section. 
Please note that the lists are not all-inclusive because new cultivar releases may be made after this printing or lack of adequate 
testing prevents inclusion in this printing. Updates are available through your local Extension office. 

The remainder of this section is a compilation of recommended chemical disease control measures that were registered at the 
time of this printing. It is not intended to be an exhaustive index of all registered fungicides and nematicides. The information 
in this section is provided as a guide to available products but does not substitute for or supersede the information found on 
the pesticide label of a specific product. Trade names are included to aid in the identification of the specific active ingredient of 
a pesticide known to be effective. No discrimination against a similar product is intended or implied by omission. Mention of 
a commercial product does not constitute an endorsement by the authors or by their respective Extension services. Consult the 
pesticide label for any changes in rate, timing, handling, or registration. Use pesticides only as directed. 

Corn and Sorghum 

Seed and Seedling Diseases 

In the rare event that seed com is purchased with a seed treatment that does not include a fungicide, or control of a specific 
problem is required, choose a product that contains one of the recommended pesticides or pesticide combinations listed below. 
For any seed treatment, the slurry or commercial misting type applications are recommended because these methods provide 
the best adhesion of the product and the most uniform coverage. Because a wide variety of formulation and mixtures exists, 
read the individual labels for rates and restrictions. 

Table 1. Fungicide Seed Treatments For Corn And Sorghum. 

Fungicide Fungicide 
Crop Disease(s) Common name Trade name Remarks 

Com Seed decay, damping- thiram Thiram-30 Flowable General-use seed 
off, and seedling thiram Gustafson 42-S treatments. Use 
blights captan Captan 30-DD according to label 

captan Captan 300, 400 instructions. Do not 
captan Captan 400-DD use treated seed for 

food, feed, or oil. 

Seed decay and seed- carboxin Vitavax-34 Use according to label 
ling diseases includ- Vitavax-T instructions. Do not 
ing Rhizoctonia solani carboxin + Terra-Coat L-205 use treated seed for 

thiram food, feed, or oil. 

PCNB+ 
etridiazole 
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Table 1. Fungicide Seed Treatments For Corn And 

Fungicide 
Crop Disease(s) Common name 

Sorghum Seed decay and captan 
seedling blights, cap tan 
damping-off, and captan 
kernel smut captan 

Seed decay and thiram 
seedling blights, thiram 
damping-off, covered 
kernel smut, and 
loose kernel smut 

Seed and soil-borne PCNB+ 
seedling diseases etridiazole 
including those 
caused by 
Rhizoctonia solani 

Pythrum damping-off metalaxyl 
in all sorghum 
cultivars 

Systematic downy metalaxyl 
mildew 

Foliar Diseases of Com 

Sorghum. (cont.) 

Fungicide 
Trade name 

Captan 30-DD 
Captan 300 
Captan 400 
Captan 400-DD 

Gustafson 42-S 
Thiram-30 Flowable 

Terra-Coat L-205 

Apron 25W 

Apron 25W 

Remarks 

General-use seed 
treatments. Use 
according to label 
instructions. Do not 
use treated seed for 
food, feed, or oil. 

Use according to label 
instruction. Do not 
use treated seed for 
food, feed, or oil. 

Use according to label 
instruction. Do not 
use treated seed for 
food, feed, or oil. 

Use 2.0 oz product per 
100 lbs of seed. Do 
not use treated seed 
for food, feed, or oil. 

Apply 2.0 oz of product 
per 100 lbs of seed 
cultivars which possess 
sorghum downy mildew 
resistance. Use 4.0 oz 
of product on cultivars 
with no resistance or 
where there is severe 
disease. 

Some chemical control measures are registered for foliar diseases of com. However, their use is limited to the production of 
seed com and is not recommended for general production. Use resistant hybrids when available, especially in continuous, no
till production systems. Many disease-causing organisms are harbored in infested com debris and, thus, are more readily 
available to infect com in systems where debris remains on the soil surface and is allowed to build up. Ask your seed supplier 
for information on hybrids with resistance to southern com leaf blight and northern com leaf blight. In Virginia aIXl 
Maryland, gray leaf spot is a predominant foliar disease in the mountainous and piedmont production areas. Listed below are 
several hybrids that have exhibited a degree of resistance to this disease. This list is not all inclusive. Consult publications 
available from Virginia and Maryland Extension services for more information on hybrid performance in the presence of gray 
leaf spot. 
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Table 2. Corn hybrids that have exhibited a degree of resistance to gray leaf spot in 
evaluation conducted in Virginia and Maryland. 

Medium-full maturity 

Beck's 68 
DeKalb Pfizer Genetics DK 683 
DeKalb Pfizer Genetics DK 689 
DeKalb Pfizer Genetics DK 789 
Hytest HTX 7510 
Pioneer Brand 3136 
Pioneer Brand 3140 
Pioneer Brand 3154 
Pioneer Brand 3192 
Pioneer Brand 3233 
Southern States 943 

Note: none of the commercial hybrids tested is immune. 

Nematode Diseases of Com 

Early maturity 

Pioneer Brand 3352 

The need for a nematicide should be based on the results of a soil test for the presence and level of plant pathogenic nematodes 
and on the previous site history. The best time to collect samples for nematode testing is in the fall immediately after harvest. 
Consult your local Extension office for information on proper soil sampling procedures for nematode testing and for 
information on threshold levels before deciding to use a nematicide. In Virginia, the Nematode Advisory Program provides 
this service at a charge of $11.00 per sample. Virginia growers interested in this program should note that soil samples must 
be collected in the fall no later than November 20. Contact Virginia Extension offices for literature that details the guidelines 
for the program. 

Table 3. Nematicide recommendations for corn. 

Nematode 

Root-knot 
Lesion 
Lance 
Sting 
Stunt 
Stubby 
root 

Nematicide Nematicide 
Common name Trade name 

terbutos Counter 15G 

Counter 20CR 

ethoprop Mocap 10G 

Formulated 
Rate 

8 oz per 1,000 linear row 
ft. Do not exceed 8. 7 
lbs/A. 

6 oz per 1,000 linear row 
ft. Do not exceed 6.5 
lbs/A. 

12 oz per 1,000 linear 
row ft; 10.0 lb (40-inch 
rows) per acre 

Remarks 

Apply at planting in seed furrow or 7-inch 
bands and incorporate lightly in soil 
directly behind planter shoe but in front 
of press wheel. Consult label tor details 
on restrictions and precautions. 
Note: Use of Accent or Beacon 
herbicide following applications of either 
Counter 15G or Counter 20CR may 
cause severe crop injury. 

Rate depends on row spacing. Apply at 
planting in 12 to 15-inch band over row 
and mix with top 3-4 inches of soil. Do 
not allow seed contact. Do not use in 
furrow. 
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SOYBEANS 

Seed and Seedling Diseases 

Inadequate stands, lack of uniform stands, and/or death of seedlings are often the result of seed or seedling diseases. The causal 
agents of these diseases are assorted fungi and bacteria that are either seed- or soil-borne or reside in crop residues. Seed 
become infected with fungi or bacteria just before harvest, particularly when harvest is delayed because of wet weather. 
Improper drying and storage also may lower seed quality. In general, seed with 85 percent germination by the warm 
germination test do not need treatment unless they are likely to be planted in cold soils (below 55 F). Seed with germination 
between 75 and 85 percent should be treated with a fungicide. Seed with germination rates below 75 percent generally should 
not be treated or used for seed. Seed treatments cannot make up for seed of poor quality and low germination. Seed that tests 
below 75 percent should be recleaned and retested before a final determination is made. Remember, once seed is treated it 
cannot be used for food, feed, or oil. 

Table 4. Seed treatment fungicides for soybeans. 

Disease 

Seed decay, 
damping-off, and 
seedling blights 

Seed and seedling 
diseases including 
those caused by 
Rhizoctonia solani 

Fungicide 
Common name 

cap tan 
thiram 
captan + thiabendazole 

captan + PCNB 

captan + carboxin 

carboxin + thiram 

PCNB + etridiazole 
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Fungicide 
Trade name Remarks 

Sold under a wide variety of trade Apply seed treatments as 
names. a slurry or by commercial 

mist method. Consult 
label for rates and 
precautions. Do not use 
treated seed for food, 
feed, or oil. Many of the 
thiram formulations have 
micronutrients and/or 
nitrogen-fixing bacteria 
included. 

T erraclor 10-10 or 30-30 
Orthocide 10-20 Dust 

Orthocide Vitavax 20-20 
Enhance 

Vitavax 200 or M 
Protreat L 

Terra-Coat L-21, L- 205N 
T erraclor Super X 

Some formulations are 
sold as a pour on or 
planter box treatment. Do 
not use treated seed for 
food, feed or oil. 

Do not use treated seed 
for food, feed, or oil. 
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Table 4. Seed treatment fungicides for soybeans. (cont.) 

Fungicide 
Disease Common name 

Pythium spp., metalaxyl 
damping-off and early 
season Phytophthora 
spp. root rot 

Pythium spp., metalaxyl + PCNB 
Rhizoctonia solani, 
and Phytophthora spp. 
diseases of seedlings 

Fungicide 
Trade name 

Apron 25W 

Apron FL 

Ridomil 5G 

Ridomil 2E 

Apron-T erraclor 

Remarks 

Apply as a slurry treatment 
(1-2 fl oz/100 lbs of seed). 
May be combined with other 
registered seed treatment 
fungicides. Do not use 
treated seed for food, feed, 
or oil. 

Can be applied as a planter 
box treatment either alone 
or in combination. Do not 
use treated seed for food, 
feed, or oil. 

Apply in a 7-inch band over 
row at planting or in seed 
furrow before seeds are 
covered. Seed application 
will provide more consistant 
results if no rain received 
before seeds germinate. For 
best Phytophora root and 
stem rot control, use 
fungicide in combination with 
tolerant soybean cultivars. 
Consult label for rates. 

Apply as surface or in furrow 
application. Consult label 
for rates. 

Apply as a planter-box 
treatment on seed, or with a 
commercial seed treater. 
Consult label for rates and 
precautions. Do not use 
treated seed for food, feed, 
or oil. 
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Foliar Stem and Pod Diseases 

Application of foliar-applied fungicides has not been shown to consistently and significantly increase soybean yields in the 
Middle Atlantic states. However, seed quality generally is improved. This practice is more likely to offer some benefit to 
soybeans that are grown for seed production. 

Table 5. Foliar-applied fungicides 

Fungicide 
Disease Common name 

Pod and stem blight, benomyl 
anthracnose, Cereo-

thiabendazole spora leaf blight, 
frogeye, purple seed thiophanate methyl 
stain, and brown spot thiophanate methyl 

chlorothalonil 

Nematode Diseases 

for soybeans. 

Fungicide 
Trade name 

Benlate SOW 

Mertect 340F 

Topsin M 70W 

Topsin M 85WDG 

Bravo 720 

Formulated 
Rate 

8-16 oz/A 

6-10 oz/A 

8-16 oz/A 

6.4-12.8 oz/A 

1.5-2.5 pt/A 

Remarks 

Make first application 
when pods begin to 
form and a second 
application 14 days 
later. Do not use 
treated vines or plants 
for forage. Do not use 
alkaline pesticides in 
a tank mix. Consult 
individual labels for 
other restrictions. 

The need for a nematicide should be based on the previous site history and on the results of a soil test for the presence am 
level of plant pathogenic nematodes. The best time to collect samples for nematode testing is in the fall. Consult your local 
Extension office for information on proper sampling procedures for nematode testing and for information on threshold levels 
before deciding to use a nematicide. In Virginia, the Nematode Advisory Program provides this service at a charge of $11.00 
(vermiform) or $19.00 for vermiform and cysts per sample. Virginia growers interested in this program should note that soil 
samples must be collected in the fall no later than November 20. 

There are cultural practices (rotation, fallow, and use of resistant or tolerant cultivars) that will reduce nematode populations. 
Rotation with nonhost crops and resistant cultivars are particularly effective in controlling soybean cyst nematodes. Only 
when these measures are not feasible should chemical control measures be considered. 

Table 6. Soybean cultivar reactions to nematodes and virus diseases 

Maturity 
Cultivar/brand Group 

Asgrow 3935 111 
Deltaphine 3375 111 
Hoffman 7384 111 
Pioneer 9392 111 
839-11 111 
SS-390 111 
Stine 3382 CN 111 
Williams82 111 
Asgrow 4045 IV 
Asgrow 4138 IV 
Asgrow 4415 IV 
Asgrow 4715 IV 
Cheaspeake IV 
CX415 IV 
CX458 IV 
CX469C IV 
Deltapine 3456 IV 
Deltapine 34 78 IV 
Excel IV 
FFR-442 IV 
FFR-464 IV 
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Nematodes ........................................................................................ 
Northern Southern Cyst 
root knot root knot (races) 

s 
s s 

R (3, 14) 
s 
R (3, 14) 
s 
R (3, 14) 
s 
s 
R (3, 14) 
s 
R (3, 14) 
s 
s 
s 
R (3) 

s s 
s 
s 
R(3, 14) 
s 

Virus Diseases 

Soybean Peanut Peanut 
Lesion mosaic mottle stunt 

s 

s 

s 

s 

s 

s 
s 

s 
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Table 6. Soybean cultivar reactions to nematodes and virus diseases (cont.) 

Nematodes Virus Diseases ........................................................................................ ............................................................................ 
Maturity Northern Southern Cyst Soybean Peanut 

Cultivar/brand Group root knot root knot (races) Lesion mosaic mottle Peanut 

FFR-471 IV s R 
Hoffman 7 403 IV s 
Hoffman 7484 IV s 
HT 4290 IV s s 
HT 4359 IV s s 
HT 4779 IV s s 
Manokin IV R (3) s 
Pioneer 9442 IV s s s 
Pioneer 9443 IV R (3, 14) s 
Pioneer 9444 IV R(3) 
Pioneer 9452 IV s 
Pioneer 9461 IV s s 
Pioneer 9472 IV R(3) 
RA452 IV s 
S42-32 IV R (3, 14) 
S42-60 IV s 
S46-44 IV R (3, 14) 
S48-84 IV R (3, 14) 
SS-461 IV R (3, 14) s 
SS-487 IV s s 
Stafford IV s s 
Asgrow 5112 v R(3, 14) 

Asgrow 5403 v s s R(3, 14) s s 
Asgrow 5545 v R(3) 

Asgrow 5843 v R(3, 14) 

Asgrow 5979 v s R(3,14) M 

Camp v s s s 
Clifford v 5 5 5 R 

Coker 485 v R R(1,3) s 
Deltapine 105 v s s s s 
Deltapine 415 v s R(1,3) R 

Essex v s MS s R s s s 
FFR 500 v R(3,14) R 

FFR 542 v R(3, 14) 

FFR544 v s s M 

FFR553 v s 
FFR 561 v s R(3,14) M 

FFR563 v R(3,14) 

FFR 595 v R(3, 14) s 
Hartwig v R R(All) s 
Holladay v s R 

HSC501 v R(3,14) s 
HT 5220 v s s 
HT 5400 v R(3) s 
Hutcheson v s s s R R R 

Pioneer 9501 v s s 
Pioneer 9521 v R(3, 14) s 
Pioneer 9551 v R(3,14) s 
Pioneer 9583 v s s s 
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Table 6. Soybean cultivar reactions to nematodes and virus diseases (cont.) 

Nematodes Virus Diseases ........................................................................................ ............................................................................. 
Maturity Northern Southern Cyst Soybean Peanut Peanut 

Cultivar/brand Group root knot root knot (races) Lesion mosaic mottle stunt 

Pioneer 9584 v s s 
S52-25 v R(3) R 
S57-11 v R R(3,14) 
S59-60 v R(3, 14) 
SS516 v s R(3, 14) s 
Stine 5300 v s 
Stine 5970 v R(3,14) 
Toano v s s s s R R R 
York v s s s s R R s 
Asgrow 6297 VI s R(3, 14) 
Brim VI s s R 
Deltapine 3627 VI s s s 
Lamar VI s R(3) 
Pioneer 9641 VI R s s 
Pioneer 9691 VI R R(3) s 
Pioneer 9692 VI s s 
S62-66 VI R(3,14) 
TN6-90 VI s R{3,14) R 

S =susceptible; MS= moderately susceptible; MR moderately resistant; R =resistant; (1,3, 14) =races of cyst nematode; M = 
mixed reaction; -- = data not available. 

Table 7. Nematic ides registered for use on soybeans. (See footnote.*) 

Nematode 

Root-knot, lesion, and 
stubby root (See 
Footnote) 

Cyst 

All nematodes 

Common name 

aldicarb 

1, 3-D 

Nematicides 1 
Trade name 

Temik 15G 

Telone 

Formulated 
Rate Remarks 

11-22 oz/1,000 
linear row ft; 14.0-
20.0 lb/acre 

5.2-7.0 gal/acre 

Apply in 6 to 12-inch band over 
rows preplant or at planting and 
mix with top 3-4 inches of soil. 

Use of nematicides alone for the 
control of cyst nematodes is not 
recommended. A 2-year rotation 
scheme that alternates resistant 
and susceptible cultivars with 
nonhost crops is recommended. 
Application of T emik 15G at 3 to 5 
oz/1000 ft of row in furrow 
suppresses nematode damage in 
full-season, conventional tillage 
production systems. 

Apply 2 weeks preplant, 6 to 8 
inches deep with single injector 
shank off-set 3 inches from seed 
furrow. Seal soil surface 
immediately with press wheel or 
other equipment. 

* Growers participating in the Nematode Advisory Program are provided reports on the numbers and kinds of plant parasitic 
nematodes in soil and recommendations on needs for nematode control. Soil samples for nematode assay must be collected in 
the fall and not later than November 20. Local Extension offices in Virginia have literature that describes guidelines for 
participating in this program. 
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SMALL GRAINS 

Seed and Seedling Diseases 

Fungicide seed treatments, properly applied, are highly recommended and can be considered inexpensive stand establishment 
insurance. Seed treatments minimize losses from seed decay, seedling blights, and seed- and soil-borne diseases. Slurry 
applications or commercial liquid applications provide the best adhesion and most uniform coverage and, thus, provide the 
most effective control. Recent problems with loose smut control have been attributed to poor fungicide coverage and higher 
levels of smut in seed that is treated. Hopper box treatments have not been providing the necessary coverage to ensure control. 

Table 9. Seed treatment fungicides for small grains. 

Crop 

Barley, 
Oats, Rye, 
Wheat 

Disease 

Seed decay and 
seedling blights 
including the 
scab fungus 
(seed treatments 
do not control 
the head blight 
phase of scab 
disease) 

Barley Loose smut 

Oats 

(Ustilago 
nuda), covered 
smut (Ustilago 
hordei) 

Covered smut 
(Ustilago 
hordei) 

Barley stripe 
(Helminthospor
ium gramineum) 

Loose smut 
(Ustilago 
avenae), Covered 
smut ( Ustilago kollen) 

Fungicide 
Common name 

cap tan 
captan 
captan 
cap tan 

thiram 

thiram 
carboxin 

carboxin + 
cap tan 
carboxin + 
thiram 
PCNB 
PCNB 
PCNB+ 
etridiazole 

carboxin 
carboxin 
carboxin 
carboxin + 
cap tan 
carboxin + 
thiram 

PCNB 
2GN 

PCNB 
PCNB+ 
etridiazole 

imazalil 

carboxin 
carboxin 
carboxin + 
thiram 

Fungicide 
Trade name 

Captan 30-DD 
Captan 300 
Captan 400 
Captan 400-DD 
Orthocide 4 

Flowable Seed 
Protectant 

Thiram-50WP 

Gustafson 42-S 
Vitavax 

Vitavax 20-20 

Vitavax 200 

Remarks 

Thiram formulations are not regis-Oats, 
tered for oats. Vitavax formulations, 
Terra-Coat L T-2, and Gustafson LT-
2GN are not registered for rye. Terra
Coat L-205 is not registered for rye 
or oats. Use according to instructions 
on label. Do not use treated seed for 
feed or food. 

Gustafson LT-2GN 
Terra-Coat L T-2 
Terra-Coat L-205 

Vitavax 
Vitavax 34 
Vitavax 75W 
Vitavax 20-20 

Vitavax 200 

Use according to instructions on label. 
Must be applied as a slurry treatment 
for complete coverage. 

Gustafson LT Use according to instructions on the 
label. Should be applied as a slurry 

Terra-Coat LT-2 treatment for complete coverage. 
Terra-Coat L-205 

Gustafson 
Flo-Pro IMZ 

Vitavax 
Vitavax 34 
Vitavax 200 

Use according to label instructions. 

Use according to instructions on label. 
Must be applied as a slurry treatment 
for complete coverage. 

FIELD CROPS 199~ 

83 



84 DISEASES AND NEMATODES: Small Grains 

Table 9. Seed treatment fungicides for small grains. (cont.) 

Fungicide Fungicide 
Crop Disease Common name Trade name 

Oats Loose smut PCNB Gustafson LT- 2GN 
(cont.) (Ustilago PCNB+ Terra-Coat L T-2 

avenae) PCNB Terra-Coat L-205 
etridiazole 

Wheat Loose smut carboxin Vitavax 
( Ustilago tritic1) carboxin Vitavax 34 

carboxin + Vitavax 20-20 
cap tan 

carboxin + Vitavax 200 
thiram 

difenconazole Dividend 
triadimenol Baytan 30 Flowable 

Common bunt or carboxin Vitavax 
Stinking smut carboxin Vitavax 34 
( Tilletia caries) carboxin + Vitavax 20-20 

captain 

carboxin + Vitavax 200 
thiram 

PCNB Gustafson LT-
2GN 

PCNB Terra-Coat LT-2 

PCNB+ Terra-Coat L-205 
etridiazole 

difenoconazole Dividend 

Common root rot imazalil Gustafson 
complex(Helminth- Flo-Pro IMZ 
osporium sativum 
and Fusarium 
spp.) 

Powdery mildew triadimenol Baytan 30 Flowable 
(Erysiphe 
graminisf .sp. tritici) 

Leaf rust 
(Puccinia 
recondita) 

difenonocazole Dividend 
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Remarks 

Use according to instructions on the 
label. Should be applied as a slurry 
treatment for complete coverage. 

Use according to instructions on 
label.Must be applied as a slurry 
treatment for complete coverage. 

This material is only registered for 
application by certified seed 
conditioners and is not available for 
farmer application. Rate is 0. 75-1.5 
fl oz per 100 lbs of seed. Caution: 
Treated seed should not be planted 
~ in the planting season QI 

planted more than 1 .5 inches deep. 
Use according to label instructions. 

Use according to instructions on 
label. Must be applied as a slurry 
treatment for complete coverage. 

Use according to label instructions. 

This fungicide will prevent the over
wintering of powdery mildew and leaf 
rust in susceptible cultivars. 

Rate is 1.5 fl oz per 100 lbs of seed. 
t is only registered for application by 
certified seed conditioners and is 
not available for farmer _application. 

Caution: Treated seed should not 
be planted late in planting season QI 

planted more than 1.5 inches deep. 
Use according to label instructions. 

Dividend provides control of fall 
season powdery mildew, fall season 
leaf rust, and fall season septoria 
leaf blotch in winter wheat for the first 
6 weeks after planting. For full 
season control foliar fungicides may 
be required in spring. 
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Foliar diseases 

Control of foliar diseases of small grains begins with the selection of well-adapted, disease resistant cultivars. Chemical 
control of foliar diseases generally has been found to be non-economical unless a high yield potential may be realized. 
Maximum economic yield (MEY) management practices, especially high nitrogen fertility and narrow rows, increase both the 
yield and disease potential in a small grain crop. Use of Baytan seed treatment and/or foliar-applied fungicides under high yield 
management may be required to control foliar diseases and protect the higher yield potential of the crop. The use of Baytan 
seed treatment should be based on: a) use of high-yield management practices, especially higher nitrogen fertility levels, arxl 
b) powdery mildew susceptibility of wheat cultivar( S through MS reactions). Cultivars rated MR to MS may not respond 
dramatically to Baytan depending on seasonal conditions.The decision to protect yields with fungicides should be made when 
the expected yield is roughly greater than 70 bu/A (the cut-off depends on the cost of production and on potential market price) 
and when conditions are forecast to be favorable for continued disease development and stage of crop growth. Conditions for 
powdery mildew are characterized by temperatures between 60 and 75 F and periods of high relative humidity. Leaf rust 
develops most rapidly when temperatures are between 60 and 85 F and free moisture from showers or dew can be found on 
leaves from early evening until late morning hours. Septoria leaf and glume blotch is favored by wind blown rain, high 
relative humidity, and temperatures between 68 and 82 F. The disease characteristically moves upward from infected lower 
leaves in the plant canopy. Use disease threshold information in the "Remarks" section of Foliarly - applied fungieides for 
disease control in small grains as a guide to knowing when and if to spray. 

Table 10. Wheat cultivars and their disease reactions1 

Septoria Leaf 
Powdery Spot and Wheat spindle Barley yellow 

Cultivar Mildew Leaf Rust glume blotch steak mosiac dwarf 

FFR544W MS MR-MS NA NA vs 
FFR555 MS s NA MS NA 
FFR 568 MR-MS MS NA MR NA 
FFR511W A-MR MR-MS NA NA NA 
Florida 302 MS-S MR-MS MS-S vs NA 
Gore MR-MS MR NA MR MR 
Hunter s s s MS NA 
Jackson MS MR-MS NA R NA 
Madison MR-MS MR-MS MS R MR 
Massey MR vs MS R MR 

NK Coker Brand 833 MS R MS NA NA 

NK Coker Brand MR MR-MS MS MR-MS MS 

916 
NK Coker Brand 983 MS s MS MR-MS NA 

NK Coker Brand 9543 s MR MS MR-MS NA 

NK Coker Brand 9733 s MR MS s NA 

NK Coker Brand 9803 MS-S MS NA MR-MS NA 

NK Coker Brand 9835 MS R NA MR-MS MR 

Pioneer Brand 2548 MS MR MS s NA 

Pioneer Brand 2550 MS-S s MS s NA 

Pioneer Brand 2551 MS-S MR MS s NA 

Pioneer Brand 2555 s MS MS s NA 

Pioneer Brand 2566 s MR MS NA NA 

Pioneer Brand 2580 MR MR NA NA NA 

Pioneer Brand 2684 MS MR NA NA NA 

Saluda vs MS MS vs NA 

Tyler s vs MS MR s 
Wakefield vs MS MS MS vs 
VS= Very Susceptible; S =Susceptible; MS= Moderately Susceptible; MR= Moderately Resistant; R =Resistant; 
NA = Data not available. 
1 Disease reactions may change with environmental conditions and the composition of pathogen races. 
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Table 11. Barley cultivars and their disease reactions 1 

Powdery 
Cultivar Mildew Leaf Rust Scald Net Blotch 

Barsoy s VA s R 

Boone s s s NA 

Callao R MS MR-MS MR 

Nomini R MS MR-MS MR 

Pumunkey R MS MR-MS MR 

Pennco R MR R MS 

Starling R MR-MS MR-MS MR 

Sussex R s MR-MS MR 

Wysor R MR-MS MR-MS MR 

VS= Very Susceptible; S =Susceptible; MS= Moderately Susceptible; MR= Moderately Resistant; R =Resistant; 
NA= Data not available. 

1 Disease reactions may change with environmental conditions and the composition of pathogen races. 

Table 12. Foliarly-applied fungicides for disease control in small grains. 

Crop 

Wheat and 
barley 

Fungicide Fungicide Formulated 
Disease Common name Trade name Rate/Acre 

Powdery mildew triadimefon Bayleton 50WP 2.0-4.0 oz 
(Erysiphe 
gram in is 
f.sp. tritici) and 
(Erysiphe 
gram in is 
f.sp. hordei) 
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Barley Yellow 
Dwarf 

s 
MS 

MR 

MR 

MR 

MR 
MR 

MR 

MR 

Remarks 

Scout fields weekly from 
Zadoks' growth stages 30 
through 45 (Feekes' 5 
through 10). Examine 
plants from 5 to 1 O 
randomly selected areas 
of the field. Apply only 
when disease covers 5-
10% of area of upper 
leaves (see Figure 2), but 
not before first joint 
(Stage 6 on Feekes' or 31 
on Zadok's scale). See 
Figure 1. Consider a 
second application only if 
disease symptoms are 
present on the flag leaf or 
the leaf immediately below 
the flag leaf at the boot 
stage (10 on Feekes' or 45 
on Zadok's scale) and 
conditions are favorable 
for continued disease 
development. Total 
amount of chemical 
should not exceed 16 
oz/acre per year. Do not 
apply within 21 days of 
harvest. Follow label 
instructions for additional 
precautions. 



DISEASES AND NEMATODES: Small Grains 87 

Table 12. Foliarly-applied fungicides for disease control in small grains. {cont.) 

Fungicide Fungicide Formulated 
Crop Disease Common name Trade name Rate/Acre Remarks 

Wheat and Powdery propiconazole Tilt 3.6EC 4.0 fl oz Scout fields weekly from 
Barley (cont.) mildew Zadoks' growth stages 30 

(Erysiphe through 37 (Feekes' 5 
gram in is through 8). Examine plants 
f.sp. tritici) and from 5 to 10 randomly 
(Erysiphe selected areas of the field. 
gram in is Apply only when disease 
f.sp. hordei) covers 5-10% area of upper 

leaves (See Figure 2), but 
not before first joint (Stage 6 
on Feekes' or 31 on Zadoks' 
scale) or later than flag leaf 
emergence (Stage 8 on 
Feekes' or 37 on Zadoks' 
scale) (See Figure 1 ). Make 
only one application per 
season. Do not graze or 
feed livestock treated 
forage or harvest treated 
crop for hay or silage. Straw 
may be used for bedding. 

Leaf rust, stem triadimefon Bayleton 50WP 4.0-6.0 oz Scout fields weekly from 
rust Zadoks' growth stages 37 
(Puccinia triadimefon + Bayleton 50WP+ 2.0 oz+ 2.0 lbs through 58 (Feekes' 8 
recondita) mancozeb Dithane M45 through 10.5). Examine 

plants from 5 to 10 randomly 
(Puccinia triadimefon + Bayleton 50WP + 2.0 oz+ 1.6 qts selected areas of the field. 
hordei) mancozeb Dithane F45 Apply only when rust covers 

1-3% of area of upper leaves 
triadimefon + Bayleton 50WP + 2.0 oz+ 2.0 lbs (see Figure 2), between 

(Puccinia mancozeb Dithane OF Feekes' Growth Stages 8-
graminis f.sp. 10.5 or Zadoks' Stages 37-
tritici) triadimefon + Bayleton 50WP + 2.0 oz + 2.0 lbs 58 (see Figure 1 ). Total 

mancozeb Manzate 200DF amount of triadimifon should 
not exceed 16 oz/acre per 

triadimefon + Bayleton 50WP + 2.0 oz + 1.5-2.0 year. Do not apply within 21 
mancozeb Penncozeb OF lbs days of harvest. Follow 

label instructions for 
additional precautions. 
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Table 12. Foliarly-applied fungicides for disease control in small grains. (cont.) 

Crop 

Wheat and 
Barley (cont.) 

Wheat 

Disease 

Leaf rust 
(Puccinia 
recondita) 

Septoria leaf 
and glume 
blotch, 
(Septoria 
nodorum) and 
Tan spot 
( Pyrenophora 
tritici-repentis) 

fFIELD CROPS 1996 

Fungicide 
Common name 

propiconazole 

mancozeb 
mancozeb 
mancozeb 
mancozeb 
mancozeb 
mancozeb 

Fungicide 
Trade name 

Tilt 3.6EC 

Dithane M45 
Dithane F45 
Dithane DF 
Manzate 200 DF 
Penncozeb 
Penncozeb DF 

Formulated 
Rate/Acre 

4.0 fl oz 

2.0 lbs 
1.6 qts 
2.0 lbs 
2.0 lbs 
2.0 lbs 
1.5-2.0 lbs 

Remarks 

Scout fields weekly from 
Zadoks' growth stages 
31 through 37 (Feekes' 6 
through 8). Examine 
plants from 5 to 1 O 
randomly selected areas 
of the field. Apply only 
when rust covers 1-3% 
of area of upper leaves 
(see Figure 2), but not 
later than Feekes' 
Growth Stage 8 or 
Zadoks' Stage 37 (see 
Figure 1 ). Make only one 
application per season. 
Do not graze or feed 
livestock forage or 
harvest treated crop for 
hay or silage. Straw may 
be used for bedding. 

These fungicides are 
protectant types that 
must be applied before 
infection to provide a 
barrier to prevent 
infection. Make first 
application when flag leaf 
is fully emerged (Feekes' 
stage 1 O or Zadoks' 45) 
(See Figure 1) and repeat 
when grain head is 
visible about 10-12 days 
later. Do not make last 
application within 26 
days of harvest. 
Livestock may not graze 
in treated areas within 26 
days of last treatment. 
Penncozeb is only 
registered for use on 
wheat. 
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Table 12. Fol iarly-appl ied fungicides for disease control in small grains. (cont.) 

Fungicide Fungicide Formulated 
Crop Disease Common name Trade name Rate/Acre Remarks 

Wheat Septoria leaf triadimefon Bayleton 50WP 2.0 oz + 2.0 lbs Scout fields weekly from 
and glume + + Zadoks' growth stages 31 
blotch mancozeb Dithane M45 through 73 (Feekes' 6 
(Septoria through 11 ). Randomly 
nodorum) select 10 locations within a 

triadimefon Bayleton 50WP 2.0 oz + 1.6 qts field. Examine and record 
+ + the number of indicator 
mancozeb Dithane F45 leaves out of ten main tillers 

with one or more lesions. If 

triadimefon Bayleton 50WP 2.0 oz + 2.0 lbs 
25% of the 100 indicator 
leaves have one or more 

+ + lesions, then a fungicide 
mancozeb Dithane DF application is indicated. 

(See Figure 3) 

triadimefon Bayleton 50WP 2.0 oz + 2.0 lbs Indicator leaves are: 

+ + Flag-4 and Flag-5 from 

mancozeb Manzate 200 OF Zadoks' growth stages 31-
37 (Feekes' 6-8). 
Flag-3 from Zadoks' growth 
stages 38-45 (Feekes' 8-

triadimefon Bayleton 50WP 2.0 oz + 1.5-2.0 10). 
+ + lbs Flag-2 from Zadoks' growth 
mancozeb Penncozeb OF stages 46-59 (Feekes' 10-

10.51 ). 
Flag-1 from Zadoks' growth 
stages 60-73 (Feekes' 
10.52-11). 

Barley, Barley scald propiconazole Tilt 3.6EC 4.0 fl oz Apply not later than flag leaf 
wheat, rye ( Rhynchospor- emergence (Feekes' Stage 8 

ium secalis), or Zadoks' 37) (See Figure 
Net blotch 1 ). Make only one 
(Pyrenophora application per season. Do 
teres), not graze or feed livestock 
Septoria leaf treated forage or harvest 
and glume treated hay or silage. Straw 
blotch may be used for bedding. 
(Septoria 
nodorum), and 
Tan spot 
( Pryenophora 
tritici-repentis) 
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One shoot 

Winter 
Wheat 
Growth 
Stage 
Scales: 

Tillering 

Leaf 
Leal sheaths 

Tillerlng Tiiiers sheaths strongly 
begins formed lengthen erected 

Stem Extension 

Liguleof 
First node Second Last leaf last leaf 

of stem node just just 
visible visible vtsible visible In boot 

Zadoks' 10 20-26 30 31 32 37 39 45 50 58 75-100 

Feekes' 1 2 3 4 5 6 7 8 9 10 10.1 10.5 

Figure 1. Stages of growth of small grains. 

POWDERY MILDEW LEAF RUST 

~ 
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• • .. ·-
• • .. 

• • 

1 5 25 50 1 5 15 25 

Percent Leaf Area Covered Percent Leaf Area Covered 

Figure 2. Percent leaf area affected by powdery mildew and leaf rust (After C. James. 
1971. A Manual of Assessment Keys for Plant Diseases, Canada Department of 
Agriculture, Publication No. 1458). 
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Scout fields weekly from Zadoks' Growth stage 31 through 73 (Feeks' 6 through 11). 
Randomly select I 0 locations within a wheat field. At each randomly selected location, 
examine and record number of indicator leaves out of ten main tillers with one or more 
leaf and glume blotch lesion(s). If 25% of the (100) indicator leaves in the field have one 
or more lesions then a fungicide application is indicated 

Flag leaf 

Flag-1 

Indicator Leaves are: 

Flag-4 and Flag-5 for Zadoks' Growth Stages 31-37 (Feeks' 6-8) 

Flag-3 for Zadoks' Growth Stages 38-45 (Feeks' 8-10) 

Flag-2 for Zadoks' Growth Stages 46-59 (Feeks' 10-10.51) 

Flag-1 from Zadoks' Growth Stages 60-73 (Feeks' 10.52-11) 

Figure 3: Determination of treatment threshold for Septoria leaf and glume blotch in wheat. 
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FORAGES: ALFALFA AND OTHER LEGUMES 

Disease control in forage crops is a long-term management problem. Planting locally adapted, disease-resistant cultivars and 
using good cultural practices will help reduce losses from diseases. Disease resistance ratings of alfalfa cultivars that are 
known to be marketed in our region are presented in this publication. Contact your local Extension office for information on 
cultivars not listed here. Note that no commercially available alfalfa cultivars have an acceptable level of resistance to 
Sclerotinia crown and stem rot. Stand establishment of forage legumes may benefit from the use of seed-protectant fungicides, 
particularly in spring, no-till seedings, or other conditions that may slow the germination process. In general, cool, wet soil 
conditions favor seed decay and damping-off diseases. 

Table 13. Alfalfa cultivars and their reactions to diseases. 

Bacterial Verticilli um Fusarium Phytophthora Root-knot 
Culliver Source Fall wilt wilt wilt Antracnose root rot nematode 

526 Pioneer 2 HR MR LR 

Vancor Northrup King 2 HR R R MR 
Vernal Public 2 R MR MR 
120 Dekalb-Pfizer 3 HR R LR R 
532 Pioneer 3 HR R LR LR 
Arrow NAPS 3 HR R HR MR HR 
Big 10 Great Lakes 3 HR HR R R 
Blazer Cenex/Land 3 HR LR R LR MR 

O'Lakes 
Centurion Agway/Allied 3 HR R R R R 
Dart AgriPro 3 HR R HR R HR 
DK125 Dekalb-Pfizer 3 HR R R HR R 
Endure Cargill 3 R R R MR R 
G-2841 Funk Seeds 3 HR R R R R 
Sure Cenex/Land 3 HR R HR HR R 

O'Lakes 
5331 Pioneer 4 HR LR HR HR R 
5332 Pioneer 4 HR R HR MR 
5444 Pioneer 4 MR HR HR LR 
555 Pioneer 4 HR MR 
Advantage Dekalb-Pfizer 4 R R MR R 
An star FFR 4 R MR R 
Apollo NAPS 4 R R LR R 
Apollo NAPS 4 R MR R MR HR 
Apollo NAPS 4 HR R HR HR R 
Supreme 
Arc Public 4 LR MR HR LR 
Armor NAPS 4 R R MR R 
Cimarron Great Plains 4 HR LR HR R MR 
Classic FFR 4 R R LR LR 
Commander Northrup King 4 R R LR LR 
DK-135 Dekalb-Pfizer 4 R MR R MR MR 
Drummor Northrup King 4 R MR MR R 
Duke AgriPro 4 R R ~ HR 
Emerald Hoffman/Plains 4 R MR R MR · R 
Excalibur Agway/Allied 4 R R HR MR LR 
G-2815 Funk Seeds 4 R HR R MR 
G-2852 Funk Seeds 4 HR R R HR R 
G-7730 Funk Seeds 4 HR HR LR HR 
Hi-Phy FFR 4 HR HR MR 

FIELD CROPS 1996 



DISEASES AND NEMATODES: Alfalfa and Other Legumes 

Table 13. Alfalfa cultivars and their reactions to diseases. (cont.) 

Bacterial Verticillium Fusarium Phytophthora Root-knot 
Culliver Source Fall wilt wilt wilt Antracnose root rot nematode 

Maxim Hoffman 4 R R R ~ ~ 

Saranac NYSIC 4 MR R HR 
AR 
Trident Cargill 4 R HR ~ HR 
Trumpetor Northrup King 4 ~ ~ HR R LR 
Verta + NC+Hybrids 4 HR R R HR R 
WL-315 W-L Research 4 HR MR HR ~ ~ 

WL-316 W-L Research 4 MR R R HR ~ MR 
Shenando Great Plains 4 HR HR HR HR 
ah 
WL-320 W-L Research 5 R MR HR ~ R MR 

S =susceptible (0 to 5 percent resistant plants); LR= low resistance (6 to 14 percent resistant plants); 
MR= moderate resistance (15 to 30 percent resistant plants); R =resistant (31 to 50 percent resistant plants); 
HR= high resistance (more than 50 percent resistant plants); -- =data not available. 
Cultivar ratings obtained from the Certified Alfalfa Seed Council. 

Table 14. Fungicide seed and soil treatments for alfalfa, clovers, lespedeza, trefoil,vetch, 
and other small seeded legumes. 

Crop Disease 

Alfalfa, clover Pythium spp., 
lespedeza, trefoil, damping-off and 
vetch, forage beans, early-season 
forage soybeans, Phytophthora spp. 
forage cowpeas, rot 
forage velvet beans, 
and pea vine hay 

Alfalfa, clover, Seed decay and 
lespedeza, and trefoil damping-off 

Alfalfa, clover, and Seed decay and 
other small seeded damping-off 
legumes 

Alfalfa Pythium spp., 
damping-off and 
root rots caused by 
Phtophthora spp. 

Fungicide Fungicide 
Common Name Trade name 

metalaxyl Apron 25W 
Apron-FL 

captan Captan 30-DD 
Captan 300 
Captan 400 
Captan 400-DD 

thiram Thiram-50WP 
Dyed 

metalaxyl Ridomil 2E 

Remarks 

Apply seed treatment materials in 
a slurry or with commercial mist 
type equipment. Use 2 oz of 
Apron 25W or 0. 75-1.5 fl oz 
Apron-FL per 100 lbs of seed. 
This material can be combined 
with other registered fungicides 
for the control of other seed- and 
soil-borne diseases. 

Apply as a slurry. Follow label 
instructions. 

Apply as a slurry. Follow label 
instructions. 

Apply 2-4 pints/ A as a broadcast 
surface spray at planting in a 
minimum of 20 gals of water/ A. If 
alfalfa seed is treated with Apron 
25W, apply only 1 pt/A as a 
broadcast surface spray as 
above. This material is 
particularly useful in the 
establishment of spring planted 
alfalfa. Do not feed green forage 
or cut hay for 60 days following 
application. 
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Tobacco 

C. S. Johnson, Extension Plant Pathologist, Southern Piedmont AREC 

Proper control of tobacco diseases depends on proper identification of the cause of the problem. Recording the distribution of 
diseased plants this year can help prevent losses from the same disease in future years. Application of -chemical soil 
treatments can be beneficial in fields with disease problems, but chemical soil treatments may not be needed where disease or 
nematode levels are very low. Decisions regarding whether or not to use a chemical soil treatment, or which of the different 
materials to select, should be based on disease level, other control practices, and cropping plan. The selection of proper 
control practices should be based on the disease situation and cropping sequences for each field. Your local Cooperative 
Extension agent will help you with the identification of a tobacco problem and provide control recommendations. 

Disease Management Practices 

Crop rotation - helps reduce the effects of diseases such as black shank, Granville wilt, root knot and cyst nematodes, mosaic, 
and black root rot. The use of the proper rotation crop for each disease is important in reducing the infestation level of the 
pest. Tobacco following tobacco should be avoided. Under this situation, diseases may cause losses even if other control 
measures are used. 

Suggested Rotation Crops for Tobacco Disease Control 

Disease 

Black Shank 

Gran ville Wilt 

Tobacco Cyst Nematode 

Root-Knot Nematode 

Tobacco Mosaic 

Black Root Rot 

Suggested Rotation Crop 

Any alternative crop may be used 

Soybeans are most effective. Cotton and Milo are least 
effective. Fescue, Red Top Grass and Corn can also be used. 

Small Grains, Fescue, Corn, Sorghum 

Small Grains, Fescue, Lespedeza 'Rowan', Sudan Grass 

Most crops other than tomato and pepper 

Small Grains, Fescue, Corn, Most non-leguminous plants 

Early Stalk and Root Destruction - aids in the reduction of disease, insect, and weed infestation levels that will carry over into 
future tobacco crops. The longer the roots and stalks remain alive, the larger the pest infestation levels that will carry over 
into future crops. Research has shown that consistant increases in yield result from using the early stalk and root destruction 
program. This program contributes to the effectiveness of other control methods, including resistant varieties, crop rotation, 
and chemical control. 

The pests controlled and the procedure to be followed differ slightly for each tobacco type. The pests reduced for each tobacco 
type are as follows: 1) burley - black root rot, black shank, nematodes, horn worms, bud worms, flea beetles, and weeds; 
2) dark-fired - same as above including tobacco mosaic virus and brown spot; 3) sun-cured - same as above; and 4) flue-cured -
same as above and Granville wilt. 

The following steps should be completed to gain maximum benefit from this practice: 1) flue-cured - cut stalks into small 
pieces with bushhog or similar equipment the day that harvest is completed in each field; 2) all types - disc or plow-out roots 
the day harvest is completed. Roots must be exposed to air for about 2 weeks to obtain maximum drying of roots; 3) after 2 
weeks, re-disc field to provide additional root kill and to bury crop refuse; 4) plant a cover crop when root systems are killed 
and plant debris is buried. All tobacco growers should destroy stalks and roots as early as possible to obtain an area-wide 
benefit. 

Disease-resistant Varieties - Disease-resistant varieties offer good control of several of the major diseases of tobacco. 
However, growers should consider the major disease problem and the level of infestation when selecting a resistant variety. In 
severe disease situations, crop rotation and disease control chemicals may also be required to obtain satisfactory results. 
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Disease Control in Tobacco Greenhouses 

Tobacco diseases can be as much, or more, of a problem in greenhouses as in plant beds. Many greenhouse disease problems 
have been related to excessive or sloppy watering, poor drainage, poor ventilation, or injured or overcrowded seedlings. Once 
a pathogen enters a greenhouse and begins to damage transplants, greenhouse operators have no way to control the problem. 
Dithane DF is the only disease control chemical labeled for use in tobacco greenhouses. Greenhouse 
operators must, therefore, make every effort to keep disease-causing organisms out of the greenhouse and to maintain an 
environment within the greenhouse that minimizes the chance of disease spread. 

Sanitize Trays and Keep Underlying Surfaces Clean - Many of the most damaging diseases can enter a greenhouse in soil, 
water, or plant debris. The surfaces that support trays (gravel, sand, mats, or landscape cloth) should be inspected before 
laying-out trays to ensure that the surfaces are clean and free of soil and plant debris. If landscape cloth must be used for more 
than 1 year, it should be thoroughly cleaned and sanitized before reuse. Walkways in the greenhouse should be covered with 
gravel, asphalt, or concrete. Footwear should always be washed or sanitized and then rinsed before stepping in or on areas 
where plant trays will be set. Trays and other equipment used in the greenhouse should be sanitized before use. Sanitizing 
should involve thorough cleaning, followed by fumigation with methyl bromide or by soaking in a 1: 10 household 
bleach:water solution, or appropriate solution of some other disinfestant, for at least 5 seconds. Fumigation of greenhouse 
trays involves stacking them under a tarp and exposing the trays to methyl bromide for 24-48 hrs. As an example, 1 can of 
Brom-0-Gas would be used for each 300 cubic feet of space under the tarp (3 lb of methyl bromide/1000 cubic feet). Trays 
should be stacked no more than 5 ft high. If a liquid disinfestant is used to sanitize trays, etc., be sure to allow them to air
dry before filling them with media. Also, be careful to avoid introducing any disinfestants into water intended for plant 
uptake. Be sure to read the label for any disinfestant or fumigant used and follow it exactly. 

Be Sure that Water and Media are Pathogen Free - Do not use water in tobacco greenhouses from surface water sources like 
streams or ponds. Water from these sources may be contaminated by soil run-off from fields infested with black shank or 
Granville wilt. Do not assume that planting media is sterile. 

Keep Clipping Equipment Clean (Watch-out for Mosaic) - Greenhouse grown tobacco transplants are clipped frequently, 
providing a real opportunity for disease causing organisms to flourish. Blades and mower decks should be sanitized before and 
after each clipping. A 1: 10 bleach:water solution is not strong enough to disinfect clipping equipment. Growers should use 
a 1: 1 bleach:water solution when sanitizing blades and mower decks. Clipped tissue should also be collected and removed 
from the greenhouse immediately. All of the recommended practices for control of tobacco mosaic virus in plant beds need to 
be followed in greenhouses as well. Tobacco products should never be used, or brought into, a greenhouse used for transplant 
production. Hands should always be washed with soap before working with plants or with anything that will come into 
contact with plants. 

Manage Moisture in Greenhouse - Transplant foliage should be kept as dry as possible for as long as possible to minimize 
diseases. Maintaining air temperatures inside the greenhouse as close as possible to leaf and outside temperatures will help 
minimize condensation on transplant foliage. Ventilating the greenhouse will also help control humidity. Keep vents open 
except when frost or cold injury threaten to reduce leaf wetness. Leave the greenhouse vents open an inch or so. Keeping the 
vents open when the heat comes on allows moist, warm, air inside the greenhouse to exit as colder, drier air comes in. Vents 
can be closed after 15-30 minutes of heating. Overhead watering should be minimized to avoid prolonged periods of leaf 
wetness. Overhead watering should also be set-up to minimize splashing media from one cell to another. Poor drainage 
conditions in sections of the greenhouse should be corrected to avoid damping-off, as well as to prevent any contribution to 
humidity inside the house. 

Keep the Greenhouse Clean All Year Long - Weeds and debris from other plants grown in the greenhouse, especially those 
related to tobacco, can provide sources of inoculum for tobacco diseases. As a general rule, plants closely related to tobacco 
(tomatoes, peppers, etc.) should not be grown in greenhouses used for transplant production. If the greenhouse is not being 
used in the summer, closing it up may help prevent future disease problems. Temperatures at or above 140° F for 8 hours for 
7 consecutive days can effectively control some weeds, insects, fungi, and some bacteria. Nematodes and viruses are not 
affected as greatly by such "solarization." If you try solarization, make sure that you place a thermometer inside the 
greenhouse to ensure that temperatures in the house remain high enough, long enough. Do not forget to remove any heat
sensitive materials from the greenhouse before closing it up. Remember that the longer and the more intensively that the 
greenhouse is used, the more important it is to faithfully use strict sanitation practices. Growers are strongly recommended 
to keep their greenhouses free of tobacco from October through February to reduce the chances of carrying the blue mold 
fungus over from one growing season to the next. Carry-over of the blue mold fungus in this manner significantly increases 
the chances of Ridomil-resistant strains of the blue mold fungus spreading and increasing throughout the U.S. tobacco 
producing area. Not seeding tobacco greenhouses and float beds until March, and eliminating any volunteer tobacco plants 
within these structures, should be an essential component of each grower's blue mold control program. 
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Diseases 

Blue Mold - Virginia tobacco producers should seriously consider using special blue mold control practices every year. 
Tobacco transplants should be destroyed as soon as possible after transplanting has been completed. If possible, fields that 
seem to favor blue mold development (shady areas with poor air drainage) should be avoided. Fields should be irrigated early 
enough in the day that leaves can dry before nightfall. Fungicides should be used at recommended rates and according to 
proper application procedures. Greenhouses, plant beds and fields should be checked or scouted regularly for any signs of blue 
mold. This is particularly important between layby and topping. Suspected blue mold should be reported to the local unit 
office of Virginia Cooperative Extension. 

Black Shank and Granville Wilt: Recording disease levels at the end of each season allows growers to evaluate the cost
effectiveness of their disease control program. To determine the approximate disease level for black shank and/or Granville 
wilt, count the total number of plants, and the number of plants with each disease, in every 10th row. Calculate the 
percentage of diseased plants by dividing the number of diseased plants by the total number of plants. 

Severity Level 
Low 
Moderate 
High 

Black Shank or Granville Wilt 
Less than 1% 
1-5% 
More than 5% 

Disease levels should be recorded each year for each field. Varieties with moderate to high resistance should perform 
acceptably in fields with low levels of black shank or Granville Wilt injury in recent years. No chemical treatment should be 
needed. The following control options can also be used as a guide for reducing losses to black shank and Granville wilt: 

Severity Level 
Low 
Moderate 
High 

Control Option* 
2 year rotation and highly resistant variety 
2-3-year rotation, a highly resistant variety, and a recommended soil chemical 
3-4 year rotation, highly resistant variety, and a recommended soil chemical 

*Continuous culture (tobacco following tobacco) is not recommended. However, if tobacco following tobacco cannot be 
avoided, use only varieties with high disease resistance and a recommended soil chemical. In this situation, disease losses may 
occur regardless of control procedures. Rotation intervals indicated are for burley or flue-cured tobacco. Dark-fired and sun
cured tobacco should be rotated at intervals at least 1 year longer than indicated above. 

Nematodes: Root-knot, lesion, and tobacco-cyst nematodes are important pests of flue-cured and dark-fired tobacco. Although 
nematode injury is less common in burley and sun-cured tobacco, nematodes do cause losses on some forms in Virginia. 
Because symptoms of nematode injury are often confused with other problems, nematodes may go undetected for years. 
Nematode control depends upon a positive identification of the nematode species. The specific pesticides, rotation crops, arxl 
resistant varieties vary among the different types of nematodes that damage tobacco. 

Nematode identification: A Nematode Assay Clinic at Virginia Tech provides two types of nematode assay: the Diagnostic 
Nematode Assay and the Predictive Nematode Assay. The Diagnostic Nematode Assay is conducted to determine if plant
parasitic nematodes are the cause of stunted or unthrifty plants. A sample of plant roots should always accompany soil 
samples submitted for the assay. When possible, whole plants should also be submitted. When nematodes are found to be the 
cause of problems on tobacco, it is usually impractical to initiate control measures until the year following the diagnosis. 
The Predictive Nematode Assay focuses on sampling for nematodes in the fall to identify fields with damaging nematode 
populations so that control measures can be initiated before or at the time of planting. Any soil samples which are submitted 
for this type of assay should be obtained by a systematic sampling procedure. A separate soil sample must be taken for each 
field. Soil should be collected by removing an equal amount of soil from at least 25 places throughout the entire field. 
Predictive nematode assay samples must be received by Virginia Tech by November 30 for results to be available by planting. 
Assay results indicate the presence or absence of economically significant nematode populations. If damaging nematodes are 
not found, the producer can choose not to use a nematicide. In addition, the type and number of nematodes will influence the 
choice of nematicide if one is needed. Contact your local Cooperative Extension agent for information on methods of 
collecting sample_s and interpreting assay results. 

Lesion Nematodes: Early root and stalk destruction and crop rotation can significantly reduce populations of these 
nematodes. Use of a nematicide rated good (G) or excellent (E) may be profitable when a soil assay detects 50-100 lesion 
nematodes/500 cc of soil. A combination of crop rotation and more effective nematicides should be used when populations of 
lesion nematodes are greater than 100 nematodes/500 cc of soil. 

f'IELD CROPS 1996 



DISEASES AND NEMATODES: Tobacco 97 

Root-Knot Nematodes: The chances of significant crop loss due to root-knot nematodes can be estimated for individual fields 
by sampling soil for a nematode assay and/or by checking tobacco roots for evidence of galling. In the fall (at the end of the 
growing season). Although early destruction of roots and stalks significantly improves control of root-knot nematodes, other 
practices are also usually required to obtain satisfactory nematode control. The following table presents some guidelines for 
determining the need for various root-knot nematode control options: 

INTERPRETING ROOT-KNOT NEMATODE INFESTATION LEVELS 

Risk of Crop Loss % Roots Galled 

Very Low 1-10 

Low 11-25 

Moderate 26-50 

High Over 50 

Nematodes/500 cc of soil 

Fall Sample Spring Sample 

1-200 1-20 

201-1,000 21-100 

1,001-3,000 101-300 

Over 3,000 Over300 

Control Options * 

Practice crop rotation and/or plant a 
resistant variety. 

Use crop rotation in combination with 
a resistant variety or a nematicide 
rated 'G' or higher. 

Use crop rotation in combination with 
a resistant variety and a nematicide 
rated 'G' or higher. 

Increase rotation interval if at all 
possible. Use a resistant variety and 
a nematicide rated '4' or higher. 

* Be aware that "root-knot resistant" tobacco varieties are only resistant to the most common types of root-knot nematodes. Risks of crop loss are high if 
any evidence of galling is found on roots of root-knot resistant varieties. Rotation intervals should be increased as long as possible and nematicides 
with a rating of excellent (E) should be used when galling has been observed on root-knot resistant varieties. 

Tobacc0=cyst nematode CTCN) CGlobodera tabacum subsp. solanacearum) - Tobacco producers in Amelia, Brunswick, 
Chesterfield, Dinwiddie, Greensville, Lunenburg, Mecklenburg, Nottoway, and Prince Edward counties should regularly assay 
their fields for TCN population levels. The chances of infestation by TCN can be minimized by 1) obtaining transplants 
from farms known to be free of TCN, 2) thoroughly cleaning all field equipment that might have been used in TCN-infested 
fields before entering non-infested areas (including equipment used by custom fertilizer and pesticide applicators), and 3) 
avoiding use of water sources that are drained into by TCN-infested fields. Yield losses can be high when tobacco follows 
tobacco and a nematicide with a performance rating lower than good has been used. Crop rotation with com, sorghum, small 
grains, or fescue will significantly improve TCN control, as will destruction of tobacco roots and stalks as soon after final 
harvest as possible. 

Black Root Rot - Stunted plants with black and reduced root systems are symptomatic of black root rot. Plants may recover 
as soil temperatures increase. Control practices include: 1) planting resistant varieties; 2) keeping soil pH at 5.6 (no lower 
than 5, no higher than 6); 3) using a 2-4-year rotation with small grains or com. (Do not precede tobacco with red clover, 
soybeans, or other legumes since the same pathogen infects these crops); 4) using a multipurpose fumigant; 5) avoiding early 
planting; and 6) improving drainage. 

Tobacco mosaic virus CTMV) - Anything that moves sap from diseased to healthy plants will also move TMV. TMV can 
spread from manufactured tobacco products, old tobacco sheets, tobacco roots and stalks left in the soil from previous crops, 
and from weed hosts such as horse-nettle and ground cherry. Washing hands regularly with detergent can help reduce TMV 
incidence early in the season. Rogueing infected plants before layby will reduce spread of the virus within a field. TMV 
cannot be eliminated without faithful use of crop rotation and early root and stalk destruction. All burley varieties are 
resistant to TMV except KY8959, TN86 and VA509. Flue-cured tobacco varieties 'NC 567' and 'Coker 176' are also TMV
resistant, as is the dark-fired tobacco variety 'Va 312.' TMV-resistant varieties should be planted in flue-cured tobacco fields 
with a history of 30 to 50% of the plants being infected by TMV by the topping stage. 
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Other viruses - Tobacco etch virus (TEV), Tobacco vein mottling virus (TVMV), Cucumber mosaic virus (CMV), Peanut 
stunt virus (PSV), Potato virus Y (PVY), Tobacco ringspot virus (TRSV), Alfalfa mosaic virus (AMV) - TVMV and TEV 
are the most common viruses found in burley tobacco. TVMV and TEV frequently occur together and are often referred to as a 
virus complex. Other less common viruses found in the burley virus complex are AMV, TRSV, CMV, and PSV. All of 
these viruses are transmitted by aphids that feed on infected weeds and then move into tobacco. Overwintering hosts of these 
viruses include horsenettle, ground cherry, curly dock (for TVMV), alfalfa ( for AMV), and clovers for CMV and PSV. 
Symptoms of virus infections vary greatly depending on the virus involved, time of infection, and variety. Virus infected 
plants may show mosaic, vein clearing, stunt, chlorosis, vein banding, etch, and death of veins. The earlier the plants become 
infected the more severe the stunting, chlorosis, and necrosis. Yield reductions may exceed 50% if sensitive varieties are 
infected early. There are no known methods to prevent infection, nor are chemicals available to cure a virus-infected plant. 
The following practices, however, may reduce the severity oflosses caused by aphid-borne viruses: 1) Use resistant or tolerant 
varieties, Burley tobacco varieties NC2, NC3, KY8959, 'TN86', and 'TN90' are resistant to TVMV and TEV, 2) reduce 
overwintering hosts; and 3) timely planting. 

Fusarium Wilt -- This disease is rarely a problem. Most varieties carry some resistance. When a high infestation level is 
present, use a multipurpose fumigant and a 2 year rotation. Do not rotate with sweet potato. 

Application Methods 

The performance and safety of a chemical is dependent on following the proper application methods. Proper application 
procedures will avoid crop injury and poor disease control. 

Preplant incorporated CPPD - Refer to section under weed control. 

Foliar Spray CFS) - Apply with either a hand sprayer or boom sprayer equipped with either a disc-core type of cone nozzle 
(D3-45, etc.) or hollow-cone nozzle (TX12, etc.). Apply fungicide at 50 psi in 20-100 gallons of water per acre. Increase the 
amount of water as the plants increase in size. Cover both tops and bottoms of leaves. The use of drop nozzles in field 
tobacco increases plant coverage. Plant Bed - Begin application when plants are about the size of a dime. Application must be 
made before infection occurs. Repeat weekly, or more often if sprays are washed off with rain or irrigation. Continue 
treatment until transplanting is complete. Field - Make applications when disease is predicted or threatens and repeat at 7 day 
intervals, or 3-4 day intervals. Repeat application after a rain. 

Foliar Spray - Bluestone-lime mixture (Bordeaux mixture) (FS-B) - To prepare bluestone-lime mixture (Bordeau mixture) 
follow these directions exactly: 1) Fill a clean 50 gallon barrel 3/4 full of water strained through a cloth. 2) In another clean 
container, thoroughly mix 4 pounds of fresh, commercial hydrated lime in 4 gallons of clean water. 3) In another clean 
container, dissolve 3 pounds of powdered bluestone in about 4 gallons of clean water. 4) Pour the lime paste into the barrel of 
water and stir vigorously. While stirring, add the bluestone solution slowly. 5) Add water to make 50 gallons. Use 1 quart of 
solution per sq yd of plant bed. First application should be made when plants are about the size of a quarter and again 10 days 
later. Apply without removing the tobacco bed cover. Use an ordinary sprinkling can or a power sprayer. Stir each time the 
sprinkling can is filled, or stir constantly when using a power sprayer. Apply the bluestone-lime mixture so as to cover the 
entire plant bed as well as the plowed area on each side and on the ends for a distance of 2 to 3 feet beyond the bed. This 
material is caustic and may damage sprayer, so clean it thoroughly immediately after use. 

Fumi~ation -- Field Procedures - The tobacco producer should choose the correct fumigant and dose rate to control the 
diseases and/or nematodes present in each field. Refer to accompanying tables for information on correct dosage rates for each 
disease and/or nematode. Use higher rates for heavier soils or higher disease infestations. Soil should be in good seed bed 
condition, free of clods and undecomposed plant material, and with soil moisture at about 1/2 of field capacity when 
fumigants are applied. If undecomposed plant material is present, plow down and allow to decompose before applying 
fumigant. Soil temperature should be 50° to 80° F at the depth of injection. Fumigants can be applied by the following 
procedure: 1) Row treatment - inject the fumigant 6-8 inches deep with one chisel-type applicator in center of the row. In the 
same operation as fumigant application, seal the soil by bedding the fumigated row area with enough soil to bring the soil 
surface 14-16 inches above the point of infection. 2) Broadcast treatment - Space chisels 8 inches apart and inject fumigant 10 
to 12 inches below the soil surface. Immediately seal in the fumigant with a roller, drag, disc, or similar equipment. 
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After fumigation, leave soil undisturbed for an 'exposure period' of 7-14 days. Cold, wet soil retards diffusion of fumigants 
and requires a longer exposure period. Soil should be aerated at the end of the exposure period. Planting is generally 
considered safe when a residual odor of the fumigant is no longer detectable in the soil root zone. This condition is usually 
reached approximately 3 weeks after fumigation. The following procedures can be used to hasten aeration, especially if rains 
or cold temperatures occur during the exposure period: 1) Row - Use a chisel in the bed without turning the soil. 2) Broadcast 
- Plow or deep-cultivate to the depth of the treatment zone. Caution: In both types of treatment, avoid contamination of 
treated soil with untreated soil. Do not rehill row if there is a danger of contamination with untreated soil. Use only 
transplants known to be disease-free. Do not use tools, equipment, and/or residues that are contaminated with soil-borne 
pathogens. Remember, plant injury will occur if fumigant is still present in the soil at transplanting. 

Precautionary and Restriction Statements: Read and follow all directions, cautions, precautions, restrictions, and special 
precautions on each product label. This publication must not be used as the only source of precautionary and restriction 
statements. 
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Plant Bed Diseases 

Disease 

Nematodes, 
insects, weeds 
(see remarks) 

Chemical 

methyl bromide (98%) 
+ 

chloropicrin (2%) 

Product 

Brom-0-Gas 
(cans) 

Terr-0-Gas 
(cylinders) 

Rate/100 
sq yd 

9.0 lb 
or 
18.0 lb 

dazomet (99%) Basamid Granular 7.5 lb 

Damping-off 
(Pythium spp.) 

methyl bromide (66%) Terr-0-Gas 67 
+ 
chloropicrin (33%) 

metham (32%) (SMDC) Vapam 

metalaxyl Ridomil2E 
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7.23 lb 

1.5 gal 

0.66 oz or 
4.0 tsp (1.0 
qt/A) 

Remarks 

Fall fumigation is preferred. Prepare 
seedbed as you would for seeding. You 
must use an air-tight cover. Treat at soil 
temperature above 55° F. Expose soil to 
chemical for at least 24 hours and then 
aerate 24-48 hours before seeding. The hot
gas method will permit shorter exposure 
time. METHYL BROMIDE IS EXTREMELY 
POISONOUS. Use high rate (18.0 lb) for 
fungal diseases, damping off (Pythium, 
Rhizoctonia, Fusarium), black shank, and 
tobacco-cyst nematode. Read 
precautionary statements. 

Fall application is strongly encouraged. 
Prepare seedbed as you would for seedling. 
Soil temperatures must be above 43° F. 
Spread uniformly using a Gandy, drop 
spreader, or similar-type applicator. Avoid 
leaving untreated spots or edges. 
Incorporate to a depth of 8 inches and cover 
with plastic immediately. Be sure to 
thoroughly seal the edges of the cover along 
the margins of the bed. Remove plant bed 
covers 5-7 days after treatment and aerate 
according to the label. A germination test 
should be conducted before seeding to 
ensure that no gas residues remain. Waiting 
periods between treatment and seeding 
should be 11-47 days, depending upon soil 
temperature, structure, and moisture. 

Same as for previous remarks. Use higher 
rates for high pest infestations. Read 
precautionary statements. 

Fall fumigation is preferred. Prepare 
seedbed as you would for seeding. Apply to 
freshly prepared, moist soil when 
temperature is above 55° F. Tarp Method: 
inject chemical to a depth of 5 inches or 
spray or drench at rate of 1.5 gal in 40.0 gal 
of water per 100 sq yds. Apply uniformly 
over the entire area. Cover area immediately 
with plastic no less than 1 day, but no more 
than 2 days. After removing plastic, 
cultivate soil lightly and wait 7-14 days prior 
to planting in treated area. Read 
precautionary statements. 

Apply broadcast just before or at time of 
seeding in 2 gal of water. Rake or irrigate 
plant bed with 1 /2 inch of water to 
incorporate chemical. 
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Foliar Plant Bed Diseases 

Rate Disease 
2 

Product/ gal/100 Application ALS 
Chemical Material Product/A 100 Sc¥Yd Sq Yd Methods 1 AN BM or WF 

Systemic Fungicide 

metalaxyl Ridomil2E 1.0 qt 4.0 tsp 2.0 preplant x 
(2/3 oz) 

metalaxyl + a Ridomil 2E + a protectant 1.0 pt+ see 2.0 tsp 2.0 to 5.0 FFS-delay x x 
protectant fungicide below (1/3 oz) 
fungicide 

Protectant Fungicides and/or Batericides3 

ferbam Carbamate 2.0-3.0 lb 4.0 tbsp 2.0 to 5.0 FS x 

Lime + copper Bluestone-Lime 4.0 lb + 3.0 lb FS-8 x 
sulfate (Bordeaux mixture) 

mancozeb Dithane OF 1.5-2.0 lb 2.0-3.0 tsp 2.0-5.0 FS x x 

streptomycin Agri-mycin 17 Agri-strep, 0.25-0.50 lb 2.0-4.0 tsp 2.0-5.0 FS x x 
sulfate etc. (100-200 ppm) 

FS - Foliar spray - refer to previous section on application methods; Preplant - Apply broadcast just before or at time of seeding to soil surface. 
Incorporate by irrigation or raking; Fs-delay - Apply Ridomil 2E as a foliar spray to plant beds treated preplant with Ridomil 2E when plants remain 
in beds beyond nonnal transplanting periods or 50 days after seeding. Apply protectant funigicide at 7 day intervals. FS-S - refer to previous section 
on application methods. 

2 
AN = Anthrancose; BM = Blue Mold; ALS =Angular Leaf Spot; WF =Wildfire. 

3 
Warning - Protective fungicides may not control disease when applied after infection or symptom expression. 
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Disease 
Tobacco mosaic virus 
(TMV) 

Anthracnose 
( Colletotrichum 
gloeosporoides) 
Blue Mold 
( Peronospora 
tabacina) 
Target Spot 
( Thanatephorus 
cucumeris) 

Angular Leaf Spot 
(Pseudomonas 
angulata) 

Blue Mold 

(Peronospora 
tabacina) 

Foliar Plant Bed Diseases 

Chemical & 
Formulations 
Active Ingredient 

Milk (whole or skim) 

Milk (dry skim) 

Phosphate detergent 

Rate 

5.0 gal/100 sq yd of bed 

5.0 lb in 5.0 gal 
water/100 sq yd 

1/4 cup/gal of water 

Remarks 

Spray plants in plant bed from 1-24 hours 
before pulling. See discussion on control 
of TMV. Should be combined with washing 
hands with phosphate detergent. 

Wash hands every 15 minutes during 
pulling and transplanting operations. 
Should be combined with spraying plants 
with milk. 

Foliar Diseases in Float Beds and Greenhouses 

Dithane OF 
0.5 lb /100 gal 
(1 tsp I gal) 

Foliar Spray Apply as a fine spray to the point of run-off 
to ensure thorough coverage. For best 
results, begin applications before disease 
has been observed, but not before 
seedlings are the size of a dime. Start 
applications immediately after transferring 
plugs in the plug-and-transfer system. 
Use 3 gal of spray mixture/1000 sq ft when 
plants are about the size of a dime. Use 6-
12 gal/1,000 sq ft. when the canopy has 
closed and plants are close to ready for 
transplanting. Repeat applications on a 5 
day interval to protect new growth. 

Foliar Diseases in the Field 

Agrimycin 17, Agri-strep, 
(streptomycin sulfate), 
0.25-0.5 lb /A 

Dithane OF 

1.5-2.0 lb /100 gal 

Foliar Spray: Apply at 50 
psi in 20-50 gal of water. 
The amount of chemical 
and water depends on size 
of plant. Use higher rates 
for mature plants. Cover 
both tops and bottoms of 
leaves. Drop nozzles 
increase plant coverage. 

Foliar Spray 

Make field applications when disease is 
predicted or threatens and repeat at 7 
day intervals. During active disease 
weather, spray at 3-4 day intervals. 
Repeat application immediately after a 
rain. Discontinue spray application when 
disease is no longer a threat. Warning: 
The preventive fungicides may fail to 
control disease if applied after infection 
and symptom formation. 

Use only when Ridomil-insensitive blue 
mold is predicted. Spray weekly for 
complete coverage until blue mold no 
longer threatens. Don't spray within 21 
days harvest for flue-cured tobacco, 30 
days for burley tobacco. 
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Disease 

Blue Mold (cont.) 
( Peronospora 
tabacina) 

Black Root Rot 
( Thielaviopsis 
basicola) 

Material 
Rate/ A 

Ridomil 2E; 1.0-2.0 qt 

Ridomil 2E, 1.0 qt 

Carbamate (Ferbam); 
2.0-3.0 lb 

DISEASES AND NEMATODES: Tobacco 103 

Method of 
Application 

Apply broadcast and 
incorporate in top 2-4 
inches of soil. 

Apply to soil beneath 
plants just before lay by 
cultivation. 

Foliar Spray: Apply at 50 
psi in 20-50 gal of water. 
The amount of chemical 
and water depends on size 
of plant. Use higher rates 
for mature plants. Cover 
both tops and bottoms of 
leaves. Drop nozzles 
increase plant coverage. 

Remarks 

Flue-Cured - Apply 1 qt for early season 
control. Burley. dark-fired. and sun
~ -Apply 2 qt per acre. N.Qm: Do not 
use Ridomil in transplant water or apply 
to tobacco leaves in the field. These 
application methods are less effective, 
increase chance of resistant strains, 
and may cause plant injury. Wheat, 
barley, and oats may be planted during 
the fall following treatment. Other crops 
may be planted 12 months after 
application. Consult label for restrictions 
on rotational crops and chemicals 
compatible with Ridomil. 

Use for prolonged control of blue mold in 
field-planted tobacco. Do not make this 
lay by application if no Ridomil was 
applied before transplanting or if more 
than 2 qt per acre of Ridomil 2E were 
used before transplanting. See previous 
remarks on Ridomil. 

Make field applications when disease is 
predicted or threatens and repeat at 7 
day intervals. During active blue mold 
weather, spray at 3-4 day intervals. 
Repeat application immediately after a 
rain. Discontinue spray application when 
disease is no longer a threat. Warning: 
Preventive fungicides may fail to control 
blue mold if applied after infection and 
symptom formation. 

Root and Stem Diseases in the Field 

Chlor-0-Pic; 3.0 gal 
Talone C17; 10.5 gal 

Same as for black shank. Keep soil pH at 5.6 or between 5 and 6. 
Use a 2-4 year rotation with small grains 
or com. Do not rotate with red clover, 
soybeans, or other legumes since the 
same pathogen that attacks tobacco 
infects these crops. Multipurpose 
chemicals applied before transplanting 
may aid in the reduction of symptoms 
caused by black root rot. Use higher 
rates for high infestation levels. 
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Disease 

, Black shank 
( Phytophthora 
parasitica var. 
nicotianae) 

Fusarium Wilt 
(Fusarium oxysporum 
f. sp. nicotianae) 

Granville Wilt 
(Pseudomonas 
solanacearum) 

Material 
Rate/A 

Ridomil 2E; 2.0-4.0 qt 
(flue-cured only) 
4.0-6.0 qt (burley and other 
types) 

Ridomil 2E; 1.0-2.0 qt 

Ridomil 2E; 1.0-2.0 qt 
(no-till tobacco) 

Chlor-0-Pic; 3.0 gal 
Telone C-17; 8.5-10.5 gal 
Terr-0-Gas 67; 4.0-9.0 gal 

Chlor-0-Pic; 3.0 gal 

Chlor-0-Pic; 3.0 gal 
Telone C-17; 10.5 gal 
Terr-0-Gas 67; 4.0-9.0 gal 
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Method of 
Application 

Apply broadcast and 
incorporate in the top 2-4 
inches of soil before 
transplanting. 

Apply to soil beneath 
plants at the first 
cultivation and/or just 
before the last cultivation. 

PPI and 30-35 days after 
transplanting in no-till 
tobacco 

Inject 8 inches deep with 
one shank in center of row 
when soil temperatures are 
above 50° F. Wait 2-3 
weeks after fumigation 
before planting. Rates 
based on 42 inch rows. 

Same as for black shank. 

Same as for black shank. 

Remarks 

Use the low rate of Ridomil in fields when 
expected levels of black shank are low 
(less than 6%). Ridomil should always 
be used in conjunction with crop rotation 
and resistant varieties. Failure to control 
nematodes in fields treated with Ridomil 
may result in poor control of black 
shank. Control in burley tobacco is 
increased when used in combination with 
resistance, except for LS type 
resistance in presence of race 1 . 
Ridomil use may not be necessary when 
a resistant variety is planted in a long
term rotation (5 years or more). Wheat, 
barley, or oats may be planted in the fall 
following treatment. Other crops may be 
planted 12 months following application. 
Consult label for chemicals compatible 
with Ridomil and approved rotation 
crops. 

Use with a preplant application of Ridomil 
for prolonged control of black shank in 
field-planted tobacco. Do not exceed a 
total of 6.0 qt/A, including supplemental 
applications. 

See comments in tobacco weed control 
section for directions in calculating rates 
for band applications. Do not make the 
layby application if no Ridomil was 
applied preplant or if more than 2.0 qt 
were used PPI. 

Use of a soil chemical is only necessary 
for moderate to high disease pressure 
(more than 5% of stand killed in previous 
crops). Use higher rate for heavier soils 
or higher pest infestations. Refer to 
previous comments on black shank 
control and fumigation practices. 
Fumigants should always be used in 
conjunction with host resistance and 
crop rotation. 

Most varieties carry some resistance. In 
severe cases, use a multipurpose 
chemical and a 2 year rotation. Do not 
rotate with sweet potatoes, since the 
same fungus attacks both crops. 

Refer to remarks under black shank. 
Use higher rates for high infestation 
levels. 



DISEASES AND NEMATODES: Tobacco 105 

Material 

Fumigants 

Brom-0-Sol 
Chlor-0-Pic 
Telone II 
TeloneC17 
Terr-0-Gas 67 

Rate/A2 

12.0-16.0 gal 
3.0 gal 
9.0-10.0 gal 
10.5 gal 
6.0-8.0 gal 

Nematodes1 

Application Root-Knot Tobacco-
Method3 and Others Cyst4 

Row 
Row 
Row 
Row 
Row 

E 
E 
E 
E 
E 

G 
G 
G 
G 
G 

Granular or Liquid Non-fumigants5 

Furadan 4F 1.5 gal PPI p 

Lorsban 4E 1.25 gal PPI p 

Mocap EC6 1.3 gal PPI p 
Mocap 10G 80.0 lb PPI p 
Mocap Plus EC 2 + 4 2.0 gal PPI p 
Mocap Plus 10-5G 80.0 lb PPI p 

Nemacur3SC 2.0 gal PPI G G 

Temik 15G 20.0 lb Band G G 

Vydate L 1.0-3.0 gal PPI p 

Tank-Mixes6 

Nemacur 3SC + 1.0-2.0 gal + PPI G 

DySyston8 2.0 qt 

Nemacur 3SC + 1.0-2.0 gal + PPI G 
Dyfonate 4 F 1.0-2.0 qt 

Nemacur 3SC + 1.0-2.0 gal+ PPI G 
Lorsban 4E 2.0 qt 

Nemacur 3SC + Mocap 1.0-2.0 gal+ PPI G G 
6EC 1.0 gal 

Remarks 

Furadan - Labeled for flue-cured 
only. Excessive rates will injure 
transplants. Measure accurately -
over application may cause stunting 
of tobacco. A 5 day waiting period 
enhances wireworm control. 

~ - No waiting period is 
required, but at least a 5 day waiting 
period enhances wireworm control. 
Use higher rate for more severe 
nematode problems. 
Nemacur - Rotate with other 
nematodes in continuous tobacco. 
Temik - Flue-cured only. Do not 
apply more than one week before 
transplanting to obtain optimum 
control. 
~ - Measure accurately to 
avoid injury to tobacco. Use higher 
rates for fields severely infested with 
nematodes or with histories of 
severe nematode problems. 
Caution: Injury may result from 
transplant water treatment. 

Control rating - E = Excellent; G = Good; F = Fair; P = Poor, --- = no control or not labeled for disease; nd = no data available. 

2 

3 

4 

5 

Use higher rates for heavy soil types and/or high nematode infestations. 

PPI - Applied broadcast, preplant incorporated. Row - Inject 8 inches deep in row with single shank - 21 day waiting period before planting. ~ -
Inject 8 inches deep with chisels set 8 inches apart - 21 day waiting period before planting. TPW - Transplant water, use a minimum of 200 gal of 
water per acre . .lt!ru1 - Apply granules in a 14 inch band; incorporate into or cover with soil to a depth of 2 to 6 inches when forming beds. 

Tobacco cyst (TCN) - Globodera tabacum subsp. solanacearum. 

Wait 5 days after application before transplanting except for transplant water treatments and Temik. Satisfactory nematode control from Temik is 
extremely dependent on proper application. Be aware that adequate soil moisture is required before the product is activated. Read precautionary and 
rotation crop restrictions . Do not use Nemacur 3SC every year in non-rotated tobacco fields . 

6 If fall root-knot populations are higher than 3,000 nematodes/500 cc soil, root-knot has been severe in the past or has significantly galled the roots of a 
resistant variety, or tobacco is cropped continuously, tank-mixes involving DiSyston, Dyfonate, or Lorsban should include at least 1.3 gal of Nemacur 
3SC per acre. 
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No Chemical Available for the Following Diseases: 

Disease 

Bacterial Soft Rot (Erwinia species) 

Botrytis Blight (Botrytis cinerea) 

Brown Spot (Alternaria alternata) 

Collar Rot (Sclerotinia sclerotiorum) 

Damping-off (Pythium, Rhizoctonia, etc.) 

Frenching (nonpathogenic causal agent) 

Frog eye (Cercospora nicotianae) 

Ragged leaf spot (Ascochyta nicotianae) 
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Comments 

Primarily a problem for burley tobacco in greenhouse or outdoor float 
beds, the symptoms of this disease are a slimy watery rot of leaves 
and stems. This disease is usually a problem only after plants are big 
enough to clip and when the environment is very warm and wet. 
Discarding all infected material and all loose plant matter after each 
clipping will help reduce disease. Improved ventilation and watering 
methods will also help reduce disease losses. 

This disease is restricted to tobacco greenhouses. A wet rot is often 
first observed on stems or leaves. A gray, downy material may be 
present on the surface of diseased areas. The only control methods 
available involve reducing surface moisture on leaves and stems (by 
correct watering and improving ventilation ) and by collection and 
removal of loose leaf material resulting from transplant clipping 
operations. 

Can be severe on mature tobacco. In addition, this disease can be 
serious during periods of high humidity. Plant a tolerant variety to help 
reduce losses. Avoid practices that would leave mature leaves in the 
field or delay the maturity of the crop. Good sucker control reduces 
the incidence of brown spot. Early harvest is recommended. 

Symptoms of this disease ( occuring only in greenhouse and float bed 
systems) resemble damping-off. Small groups of plants have brown, 
wet lesions near the base of stems. Leaf rot may be seen that appears 
to progress from leaf margins or tips toward the stem. White, cottony, 
mold may be visible. Irregularly shaped, white to black objects 
(sclerotia) may also be found attached to severely infected plant parts. 
Sclerotia may be carried to the field by infected plants. Infected 
plants, as well as plants immediately adjacent to diseased areas, 
should be discarded as soon as possible. Improving ventilation and 
reducing excess moisture will help reduce spread of the causal 
organism. Proper clipping procedures may also help. 

Since these diseases are primarily a problem on transplants, proper 
control measures should be used in greenhouses and plant beds. 
Proper sanitation, watering and ventilation of seedlings improve 
disease control. Use only disease-free transplants. Cool, wet weather 
after transplanting favors disease in the field. Refer to plant bed 
control practices. 

This disorder has been associated with toxins produced by a 
nonpathogenic bacterium (Bacillus cereus) and other nonpathogenic 
microorganisms. Frenching is more prevalent on wet, poorly-aerated 
soils. This problem can be more severe on neutral or alkaline soils and 
is sometimes associated with lack of available nitrogen or other 
minerals. Proper soil drainage and fertilization can be beneficial. Do 
not plant in alkaline soils and avoid heavy application of lime. 

Avoid over-fertilization with nitrogen. Use a 2 year rotation and be sure 
to plow-under refuse early. The green spot stage can be avoided by 
starting the curing process at 38°C (100° F) with 100% relative 
humidity. 

Can be severe on green as well as mature tobacco. This disease may 
appear anytime during the mid to latter part of the growing season. 
Severe epidemics will only occur when fields, and especially the 
leaves, remain wet for prolonged periods of time. No fungicides or 
resistant varieties are available. Harvesting mature tobacco promptly 
and minimizing crop stress are the best controls known at this time. 



Disease 

Target leaf spot (Thanatephorus cucumeris) 

Sore Shin (Rhizoctonia solani) 

Southern Stem and Root Rot (Sclerotium ro/fsii) 

Virus (mosaic, vein-banding, etc) 

Weather fleck (ozone) 

Wildfire and Angular Leaf Spot (Pseudomonas 
tabaci and Pseudomonas angulata, respectively.) 
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Comments 

Can occur in greenhouses, plant beds, and in the field. Can be severe 
on green, as well as mature tobacco. Severe epidemics only occur 
when leaves remain wet for prolonged periods of time. No resistant 
cultivars are available. Improving watering and ventilation of 
transplants, harvesting mature tobacco promptly and minimizing crop 
stress are the best controls known at this time. 

This disease often occurs when transplants are used from areas with 
damping-off problems. Proper control of damping-off in greenhouses, 
etc., is essential. Use only disease-free transplants. Use plant bed 
fumigants at rates for control of fungi. No field control practices or 
resistant varieties are available. 

This disease can start in float beds, greenhouses, or plant beds, so 
fumigating plant beds and using only disease-free transplants is 
essential for satisfactory control No field control known. No effective 
field control practices or resistant varieties available. 

Once a plant is infected, it remains infected for life. See special notes 
on viruses. 

This disorder appears as small brown to tan leaf spots in the plant bed 
and field. The major cause of this problem is ozone from car, industrial, 
and natural sources. Hot, humid days followed by heavy rains 
increases severity of problem. Burley and flue-cured tobacco are more 
susceptible than dark-fired and sun-cured varieties. Certain varieties 
within tobacco types are less susceptible than others. Refer to variety 
information. 

Resistant varieties and early harvesting are necessary to prevent 
losses. Rotation is recommended. Bluestone-lime or streptomycin 
sulfate is used in the plant bed to obtain bacteria-free transplants. In 
addition, streptomycin sulfate can be used in the field. 
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Disease Reactions of Varieties of Flue-cured Tobacco 1 

Variety Root-Knot2 Black Shank Granville Wilt Fusarium Wilt Brown Spot TMV 

Coker 176 R L M L L R 

Coker 319 s L L L M s 
Coker 371 Gold s H M s M s 
K 149 R M H L H s 
K326 R L L s H s 
K346 R H H L H s 
K358 R M M L H s 
K394 s H L s L s 
K730 R L H L s 
McNair944 s M L s s s 
NC27NF s L L s L s 
NC37NF R L L s L s 
NC82 s H M L M s 
NC567 R L M s M R 

NC729 R L H L s 
Oxford 940 s H M L s 
Reams 158 s M L L L s 
Reams M1 M M L s 
RG8 R M M s 
RG 11 R M H L s 
RG13 R M M L s 
RG17 R L M s 
RG22 R M H s 
Speight G-28 R M M s M s 
Speight G-108 R M M s M s 
Speight G-111 R M M s s 
Speight G-117 R M H L s 
Speight G-126 R M M s s 
VA 116 s M L s M s 
1 

S = Susceptible; L = Low Resistance; M = Moderate Resistance; H = High Resistance; R = Resistant; - = no data available. 

2 
The varieties listed have been tested against the southern root-knot nematode (races 1 and 3), which are the most common nematodes in Virginia. 
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Disease Resistance Levels of Selected Burley Varieties 1 

Tobacco Aphid-
Variety Bla~k Shank Black Fusarium Mosaic Brown Blue Transmitted 

Race O Race 1 Root Rot Wilt Virus Wildfire Spot Mold Viruses 

KY 14 s s M H H H T s T 

KY 17 M M H L H H T s 

KY 8959 s s H s H s M 

KY 907 L L H M H H s M 

VA509 M M L L s H vs s s 

Clay's 403 s s M H H s s 

Clay's 501 M M H H s s 

Coop 313 s s MH H H s s 

Coop 543 M M M H H s s 

PF561 M M H H H s s 

B21xKY10 s s L L H H s s T 

B21xKY14 s s M M H H s 

KY 14x LB H s M M H H T s s 

R-6-10 M M M H s s 

R-7-11 s s M H H s s 

RBOO s s H H H s s 

TN86 M M H vs s H vs M 

TN90 M M H vs H H s M 

NC22 L L H s H H s M 

NC32 L L H vs H H vs L 

NC BH129 s s H H H s s 

1 VS = very susceptible; S = susceptible; L = low resistance; M = moderate resistance; H = high resistance; T = tolerant, -- = No data available 

2Resistant to races 1 and 3 of the common root-knot nematode. 



110 DISEASES AND NEMATODES: Tobacco 

Disease Reactions of Varieties of Dark-fired Tobacco 

Black Mosaic Root-Knot 
Variety Black Shank Root Rot (TMV) Nematodes 

Brown Leaf, JH s L s s 
Lizard Tail Orinoco s s s s 
Shirey s L s s 
VA309 M M s s 
VA310 M L s s 
VA312 s H R s 
VA331 M L s 
Walker's Broad Leaf s L s s 
MS VA 331xVA312 L M R 

H = High Resistance; M = Moderate; L = Low; S = Susceptible; R = Resistant, -- = No data available 
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Peanuts 
P.M. Phipps, Extension Plant Pathologist, Tidewater AREC 

New Technology 
Advances in technology are providing new tools and new avenues for improving the efficiency of crop production. Recent 
advances include the new computer-driven weather monitoring system which is referred to as The Peanut/Cotton Weather 
Network. This system is designed to electronically collect data from remote weather stations in the peanut and cotton 
producing areas of southeastern Virginia. This data is then used to develop leafspot and Sclerotinia blight advisories, heat 
unit reports for peanuts, and degree-day reports for cotton. The Peanut Frost Advisory is another weather-based program that 
is provided during the fall-harvest period. Each program is designed to guide growers in making decisions that maximize 
yield, quality and net profit. Because of constant changes in weather and pest populations during the growing season, 
information must be updated daily and made readily available to growers. The Tidewater Agricultural Research and Extension 
Center in cooperation with extension agents, growers and industry make this information available in the following ways. 

Peanut/Cotton InfoNet 
This is an electronic bulletin board system that displays daily weather data and crop advisories for eight locations in the 
southeastern Virginia. The system provides daily weather summaries, crop management bulletins, heat units for peanut 
and degree days for cotton, and advisories to aid in crop management. Included are advisories for peanut leafspot, 
Sclerotinia blight, and a 7-day frost advisory. The system also provides a weekly update of moth counts for predicting 
infestations of corn earworm in soybean and peanut and boll worm in cotton. A personal computer, communications 
software, and a modem with phone connection are required to access the bulletin board. Set the modem at 9600 to 
19,200 BAUD, ANSI terminal emulation, ZMODEM file transfer protocol, EIGHT bits/character, ONE stop bit, and 
NONE parity. The local access number is 657-9727 or 1-800-479-9727 if long distance inside Virginia. Outside 
Virginia, the access number is 1-804-657-9727. Contact you local extension agent or call 804-657-6450 and ask for Pat 
Phipps, Barron Keeling or Sidney Deck if you need assistance. 

State and County Hotlines 
Disease advisories, heat units, and frost advisories are recorded daily at the Tidewater Center for access by telephone. 
Regional advisories for Capron, Waverly and Suffolk are available by calling 1-800-582-8172. Leafspot and heat unit 
reports for several additional monitoring sites are recorded by local county extension offices. Numbers for obtaining 
these reports are announced annually in agent newsletters. 

Radio Broadcasts 
Recordings of advisories from the Tidewater Center are broadcast daily by WLPM 1450 AM and WLQM 101.7 FM 
107.9 in Franklin, Virginia. 

Clinical Services 
Diagnostic services for plant diseases are provided by the Tidewater Center in Suffolk. Plant samples should be submitted 
with the required forms by unit extension agents. A period of 5 to 10 days is needed to complete biopsy tests and mail 
reports. 

Predictive Nematode Assay 
This program provides data on the numbers and kinds of nematodes in soil and recommendations on needs for control. Soil 
samples must be collected in the fall and not later than November 20. Local extension offices have instructions, sample 
information sheets, and bags for packaging samples. A service charge of $11 per sample is required at the time of sample 
submission. 

Management Inputs 
The most effective and economical strategy for disease control combines the benefits of sanitation, crop rotation, resistant 
varieties, scouting, and judicious use of pesticides. Inputs for disease control should be determined on the basis of field 
history, scouting and daily reports of advisory programs from the Tidewater Center. This approach to disease management 
will enable the judicious use of chemicals while providing for a maximum return on investments. 
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Sanitation 
Moldboard plowing to bury residues of the previous crop is probably the most effective and important form of sanitation prior 
to planting peanuts. Soil and decayed plant debris may contain residual inoculum of organisms. Wash equipment frequently 
to avoid transport of inoculum from field to field. The removal and/or destruction of peanut vines after harvest has limited 
value for disease management because much of the diseased plant parts and inoculum remains intact in the field. Furthermore, 
this practice negates a significant part of the soil fertility benefits of peanut hay in the following year. 

Crop Rotation 
Corn, grain sorghum, fescue, and other grass-type crops are beneficial to control of peanut diseases. Cotton is also a good 
rotational crop for peanuts in Virginia. Soybean and other leguminous crops share many of the common destructive diseases 
with peanuts and should be avoided. 

Resistant Varieties 
No peanut varieties are immune to disease, but their is a wide range in susceptibility. Some important differences are noted 
below with respect to certain diseases. 

Cylindrocladium black rot ( CBR) 
NC 1 OC is partially resistant to CBR. NC 9 is the best second choice when seed of NC 1 OC is . not available. 
Resistance is improved by good nematode control and delaying planting to the first week of May or later. NC 6 is 
highly susceptible to CBR and should be avoided. 

Sclerotinia blight: VA 93-B is partially resistant to the disease. Early planting at seed rates of 110 lb or less/A 
reduces the susceptibility of varieties in some years. NC 9 is highly susceptible to Sclerotinia and should be avoided. 

Early leafspot: NC 6 has some resistance to leafspot, while NC 7 and NC-V 11 are moderately susceptible. NC 9 is 
highly susceptible. 

Tomato spotted wilt virus: NC-V 11 may be the least susceptible. NC 7 and NC 9 are highly susceptible. 

Scouting 
Peanut fields should be scouted once a week for disease using different entry and exit points as well as travel patterns across 
fields. After a canopy of foliage covers the soil, scouts should frequently part the vines and look for signs of soilborne 
diseases on plant stems at the soil surface. 

Chemicals 
A wide array of chemicals are registered for disease control in peanuts. Selection of the most effective/economical chemical 
requires knowledge of the target disease and other diseases in the field. Whenever the cause of disease is uncertain, plant 
samples should be submitted for diagnostic testing in the plant pathology clinic at the Tidewater Center. The Peanut/Cotton 
lnfoNet and Peanut Hotlines are an important source of information for timing of fungicide applications to control leafspot 
and Sclerotinia blight. The following tables provide listings of approved chemicals for control of specific disease problems. 
READ THE LABEL INSTRUCTIONS A TT ACHED TO PESTICIDE CONTAINERS BEFORE APPLICATION! 
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Rate of 
Product and Formulation Method and Timing Precautions and 

Disease Formulation per/A of Application Remarks 

Seed Treatments 

Seed decay and Gustafson 4-way 4.0-6.0 oz Apply with any type dust Same as above. 
seedling disease ( captan+maneb+PCN B+ treater that will insure 

etridiazole) complete coverage of seed. 

Gustafson Apron-T erraclor 4.0-8.0 oz Same as above. Same as above. 
Dust 

Gustafson Proized II (42-S 15.0 fl oz Use this product only in Same as above. 
thiram +PCNB +SP Gustafson's Flowable Peanut 
Extender) Seed Treater. Mix 

components as directed on 
label prior to application. 

Gustafson Proized Ill (42- 15.0 fl oz Same as above. Same as above. Do 
S thiram + PCNB + Vitavax- not graze or feed 
30C + SP Extender) livestock on hay grown 

from seed treated with 
Vitavax. 

Vitavax 300 (carboxin + 4.0-6.0 oz May be applied as dust, spray Same as above. 
captan) or slurry. 

Vitavax PC (Captan + 4.0-5.0 oz Apply with dust treater. Same as above. 
PCNB + Vitavax) 

Vitavax 75W 2.0-3.0 oz Apply in combination with Same as above. 
other seed-protectant 
fungicide, such as captan or 
thiram. 

Captan + Maneb 4.0-6.0 oz Apply with dust treater. Same as above, 
except no restriction 
on feeding hay grown 
from treated seed. 

Foliar Fungicides 

Cercospora leaf Benlate 50WP 4.0 oz Apply according toleafspot Use of Benlate or 
spot OR Topsin M 70WP 4.0-8.0 oz advisory program. Otherwise Topsin may result in 

+ apply 6 or 7 foliar applications yield loss to leafspot 
on a 14 day schedule starting fungi which are 

Manzate 200 DF 1.5 lb about June 25. Use a spray resistant to these 
OR Dithane M45 BOW 1.5 lb volume of 12-15 gal/A with fungicides. 
OR Penncozeb 75 DF 1.5 lb ground sprayers and 3 to 5 gal 
OR Dithane F45 4F 1.2 qt I A with aerial sprayers. Consult labels for the 

minimum interval 
between last treatment 
and harvest. Do not 
feed treated vines, 
hay, or hulls to 
livestock. 

Benlate 50WP 8.0 oz Same as above. Same as above. 
OR Topsin M 70WP 8.0 oz 
+ 
Flowable Sulfur (6 lb/gal) 2.0 qt 

FIELD CROPS 1996, 
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Disease 

Cercospora 
leafspot (cont.) 

Rate of 
Product and Formulation Method and Timing 
Formulation per/A of Application 

Bravo 720 1.5 pt Same as above. 
Bravo Ultrex 82.5 WDG 1.4 lb 
Bravo S 4.25 pt 
Echo 720 1.5 pt 
Echo 90DF 1.2 lb 
Terranil 6F 1.5 pt 
Terranil 90DF 1.2 lb 

Bravo 720 1.0-1 .5 pt 0.5-1.0% Same as above. 
+ SoyOil 937 spray volume 

Dithane M45 SOW, DF 2.0 lb Same as above. 

Dithane F45 4F 1.6 qt 

Penncozeb 75DF 2.0 lb 

Manzate 200 DF 2.0 lb 

Tilt 3.6EC 4.0 fl oz Same as above 

Tilt/Bravo Twin Pak Use contents to Same as above. 
(equal to Tilt 3.6EC 2 fl oz treat 10 acres 
Bravo 720 1 pt/A) 

Folicur 3.6F 4.5 fl oz Same as above. 
+ Surfactant Use lowest rate 

recommended by 
manufacturer. 

Kocide 404S 2.0 qt Same as above. 

Kocide DF 1.5-3.0 lb 

TRI-BASIC Copper Sulfate 2.0-3.0 lb Same as above. 

Tenn Cop SE+ 1.5 pt Same as above. 
Bravo 720 1.0 pt 

. FIELD CROPS 1996 

Precautions and 
Remarks 

Caution: Sclerotinia 
blight will be more 
difficult to control in 
problem fields when 
these products are 
used on a 14 day 
schedule. 

Same as above. 

Labeled rates of these 
fungicides are only 
partially effective in 
leafspot control. 

Do not feed treated 
vines, hay, or hulls to 
livestock. Consult 
label tor the minimum 
interval between last 
treatment and harvest. 

Not recommended after 
August 15. Full season 
use may select 
resistant strains of 
leafspot fungi. See 
label for precautions 
and restrictions. 

Same as above. Do 
not add Latron A6-98 
or Latron B-1956 as 
phytotoxicity may 
result. 

Not recommended 
after Aug. 15. Full 
season use may 
select resistant 
strains of leafspot 
fungi. 

No restriction on 
feeding vines, hay, or 
hulls to livestock. 

Same as above. 

Do not feed treated 
vines, hay, or hulls to 
livestock. Observe 
cautions and minimum 
interval between last 
application and 
harvest specified tor 
Bravo 720 . 
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Rate of 
Product and Formulation Method and Timing Precautions and 

Disease Formulation per/A of Application Remarks 

Soil Fungicides 

Southern stem rot Folicur 3.6F 7.2 fl oz Apply with leafspot nozzles at Controls stem rot and 
(Scl~rQti!.!m spray volume of 15 gal/ A on leafspot, but not 
!Qlffili) 14 day schedule starting at recommended after 

pegging. Two to four August 15. Read label 
applications with leafspot for additional 
spray nozzles (15 gal/A) will precautions and 
control stem rot and protect restrictions. 
against leaf spot. The total 
seasonal dose must not 
exceed 28.8 fl oz/A. 

Bravo/Moncut (Twin pak) Use contents to Same as above, but the label Controls stem rot and 
(equal to Bravo Ultrex 82.5 treat 1 O acres allows up to five applications. leafspot. Do not feed 
WDG 1.37 lb + Moncut vines, hay or hulls to 
50WP 0.6 lb/A) livestock. 

Moncut 50WP 1.5-2.0 lb Band over row in spray volume QQnlrQI~ ~l~rn rQl Qnl~. 
of 40 gal/A. Two or three Otherwise, same as 
applications may be above. 
necessary depending on 
disease pressure 

T erraclor 1 OG 25.0-50.0 lb Apply at early pegging over Same as above. 
the crown of plants in fields 
with a history of this disease. 
A second application in the 
same rate range may improve 
control. 

MOCAP-PCNB (3-1 O)G 50.0 lb Same as above. Same as above. 

NOTE: Mocap also 
offers control of 
southern com rootworm 
and suppression of 
nematode damage. 

T erraclor 75W 13.0 lb Apply when disease is first Controls stem rot only. 
observed in field. Band over The minimum interval 
row (36 inch spacing) in 30.0- from treatment to 
50.0 gal water/acre. Use 8008 harvest is 45 days. 
LP, 8010 LP, orTK 7.5 spray 
tips to insure fungicide 
reaches soil surface. 

Sclerotinia blight Roval 4F + 1.0 qt Apply with low pressure Do not apply within 10 
(SQl~rQtinia Nu-Film-17 8.0 fl oz nozzles producing large days of harvest. No 
minQr $. droplets. Center nozzles over restriction on feeding 

sclerQtiQrnrn) rows and adjust to provide vines, hay, or hulls. 
complete coverage with 40.0 See label for additional 
gal of spray per acre. Make details. 
first application according to 
the Sclerotinia advisory 
program in problem fields or 
when disease first appears. 
Up to two additional sprays on 
a 21-28 day interval may be 
required. 
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Rate of 
Product and Formulation Method and Timing Precautions and 

Disease Formulation per/A of Application Remarks 

Cylindrocladium Vapam 32.7% 10.0 gal Use with NC 1 OC in cases of Read cautionary 
black rot (CBR) Vapam HL42% 7.5 gal severe disease pressure; statements and all 
(QylingroQladiym Metam42% 7.5 gal plant other varieties only in other information on 
crQtal§ri§~) and Busan 1020 33% 10.0 gal cases of light CBR pressure. product label. 

nematodes Busan 1236 42.5% 7.5 gal Apply 6-8 inches deep at least 
14 days preplant with injector 
shanks (one or two/bed) in 
front of a bed shaper to mark 
rows. Do not mix treated soil 
with untreated soil by tillage or 
other cultural practices. 

Pod rot (Pythium Ridomil5G 12.0 lb Apply in 8-12 inch band over No restrictions on 
only) (36 inch rows) row at early pegging. Do not feeding vines, hay, or 

apply to wet foliage. hulls to livestock. 

Ridomil2E 1.0-2.0 qt Apply at early pod set through Same as above. 
irrigation water. Apply early in 
set to insure adequate 
flushing into soil. 

Pod rot (Pythiym. Ridomil PC 11 G 201b Apply in a 14 inch band over Do not feed treated 
RhizQQtQni§, and (36-inch rows) rows at early pegging. Use vines, hay, or hulls to 
suppression of the higher rate where the livestock. 

$Ql~rQti!.!m rQlf~ii) history of pod rot is severe. 

Nematic ides 

Nematodes Temik 15G 7.0 lb Apply Temik 15G in furrow for Label prohibits the use 
suppression of nematodes of hay, vines, or hulls 
and thrips. from treated soil as a 

livestock feed. 

Nemacur 15G 10.0-17.0 lb Apply in 12-inch band and Same as above. 
incorporate into top 3-inches 
of soil. 

Temik 15G 14.0-20.0 lb Apply to the seed furrow or Same as above. 
apply 12 inch band as 
described above. 

Mocap 10G 20.0-40.0 lb Apply at planting in a 12 inch No limitation on 
band centered over a row (36 feeding hay, vines, or 
inch spacing) and incorporate hulls from treated soil 
into soil. (Pegging to livestock. Never 
applications are primarily for use Mocap as a seed 
control of insect pests but furrow treatment. 
may also suppress 
nematodes.) 

Mocap 10G+ 20.0-30.0 lb Apply Mocap 1 OG at planting Temik label prohibits 
Temik 15G 7.0 lb in a 12 inch band centered feeding hay, vines, or 

over a row (36 inch spacing) hulls from treated 
and incorporate into top 3-4 fields to livestock. 
inches of soil. Apply T emik 
15G in furrow. 
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Cotton 
P.M. Phipps, Extension Plant Pathologist, Tidewater AREC 

Seed and Seedling Diseases 

Rapid emergence and strong early-season growth are recognized as being most important to success in cotton production. 
Seedling diseases occur more frequently under cool, wet conditions immediately after planting. Other factors, such as planting 
too deep, heavy soil crusting, sting nematodes and misuse of herbicides may increase the problem. Seedling diseases do not 
usually kill an entire seedling population, but rather cause uneven, slow growing stands with skips in the row. 

The first line of defense against seedling disease is to plant high quality seed that is coated with seed protectant fungicides aIXl 
insecticides. All commercial seed is routinely sold with protectant fungicide coatings which include captan or thiram, PCNB 
and metalaxyl. Field tests have demonstrated these coatings are highly effective, and there is no need for additional seed 
treatment or "hopper-box" fungicide. 

If additional protection is needed or desired, an in-furrow fungicide treatment at planting is recommended. Benefits from this 
treatment would most likely be seen in fields with a history of seedling disease problems, when planting early or when cold, 
wet weather is expected shortly after planting. 

Table 1. In-furrow fungicides for cotton 

Disease 

Seedling disease; 
Damping-off; seed rot. 

Nematodes 

Fungicide 
Common Name 
PCNB + etridiazole 

metalaxyl + PCNB 

Fungicide Trade Formulated Rate 
Name 
Terraclor Super X 12.SG 8-12 lb/A 
Terraclor Super X 18.BG 6-9 lb/A 
(Note: also available in 
liquid formulation) 

Ridomil PC 7-10 lb/A 

Remarks 

Apply to seed furrow 
at planting. Read and 
follow all label 
restrictions. 

Same as above. 

Nematodes are believed to cause significant damage to cotton in some fields in southeastern Virginia. The sting nematode is 
recognized as highly destructive to cotton because of the crop's extreme sensitivity to this nematode. Root knot nematodes 
are generally not recognized as damaging cotton in Virginia, since the widely distributed northern root knot species in peanuts 
and soybeans does not feed on cotton roots. 

The Virginia Nematode Assay Program offers growers an opportunity to locate problem fields prior to planting. The best 
time to collect soil samples for assay is in the fall. Assay forms, sample bags and instructions should be obtained from a 
local agricultural extension office before collecting samples. A service charge of $11.00 for vermiform and $19 .00 for cyst 
nematodes is levied on each sample. Counts of veriform species are all that is needed if cotton is the only crop to be grown. 
However, if soybean or possibly tobacco might be considered as possible alternative crops, then counts of cyst nematodes 
would be more important or even critical. 

Nematode control is best accomplished by preventing the buildup of harmful numbers of nematodes in soil through crop 
rotation and good weed control. If nematodes pose a threat to cotton production, chemical control can be used to minimize 
risk of crop damage. 
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Table 2. Nematicides for use in cotton 

Nematode 

Sting, Reniform, 

Lesion, Lance, 

Root knot 

Nematicide 
Common Name 

fenamiphos 

aldicarb 

1,3- D 

Nematicide 
Trade Name 

Nemacur 15G 

Temik 15G 

Telone II 

Formulated 
Rate 

6.7-14.7 lb/A 

3.5-7 lb/A 

7-10 lb/A 

3gal 

Remarks* 

Apply in 6 inch band over row and 

incorporate. 

Apply in seed furrow. 

Apply in a 4-6 inch band over row and 

incorporate. 

Apply 8-12 inches deep in row and 
bed soil. Wait 7-14 days before 

lantin . 

* Read product label carefully. Note application hazards, re-entry statements, restrictions on feeding livestock, rotation 
restrictions and protective clothing required before treatment. Read and observe all requirements as defined on labels. 

Boll Rot 

Foliar applications of fungicides are not recommended or approved for use on cotton. Boll rots are often a result of excessive 
insect damage coupled with excessive moisture. Management of boll rot is best achieved indirectly through control of insect 
damage to bolls and use of growth regulator to prevent rank vegetative growth. 
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Grain Crops, Soybeans, Forages 
R.R. Youngman, Extension Entomologist, Virginia Tech; 
D.A. Herbert, Extension Entomologist, Tidewater AREC; 
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J.L. Hellman, Extension Entomologist, The University of Maryland; 
A. Brown, Extension Entomologist, The University of Maryland; 

G.P. Dively, Extension Entomologist, The University of Maryland; 
M. Graustein, Extension Entomologist, University of Delaware 

Note: before applying any insecticide to a crop, make sure that a definite insect problem exists. If you are unable to make 
this determination, contact your local county Extension agent for advice or assistance. Use pesticides only when necessary. 

Cultural Control Methods 

Although the recommendations in this publication deal primarily with chemical control, the use of insecticides on field crops 
should be considered supplementary to insect control by cultural methods. In most instances, growers who follow accepted 
cultural practices can expect little trouble from insect pests. This is especially true in the case of insects attacking 
conventionally tilled field corn. 

Some of the most beneficial cultural methods for problem insects affecting field crops are plowing, fertilization, and crop 
rotation. Deep and clean plowing in the spring destroys insects in the soil (corn earworms and root aphids) and in dead stalks 
(European corn borer), as well as those feeding on winter weeds and clover (root webworms and cutworms). Proper 
fertilization gives corn and other field crops the ability to outgrow insect attacks. Rotating corn prevents trouble with com 
root aphids and corn rootworms. 

In addition to cultural methods, there are field crop varieties on the market that are resistant to certain insects. For example, 
some of the field corn varieties show resistance to corn leaf aphids and at least two of the varieties of wheat recommended in 
Maryland are resistant to Hessian fly. 

Alfalfa Weevil: Two cultural control tactics can be utilized to reduce alfalfa weevil damage. In the late fall, remove the alfalfa 
for hay or by grazing. This removes the overwintering egg-laying sites for the adult weevils, and will help reduce the number 
of alfalfa weevil larvae attacking the crop the following spring. Early harvest can sometimes be used in the spring instead of 
insecticide sprays, if the crop has obtained sufficient growth before larval feeding damage becomes severe. 

Potato Leafhopper: Spring-planting alfalfa with a companion crop of oats will help prevent soil erosion, and also reduce 
potato leafhopper infestations in the first summer cutting of the alfalfa. 

True Armyworm in no-till corn planted into winter cye cover crop: Research at Virginia Tech has shown that rotary mowing 
of the rye cover crop after it has initiated seed heads will not only kill the cover crop, but also will dramatically reduce the 
number of armyworm larvae early in the growing season when the corn is susceptible to damage from armyworm feeding. If 
mowing is to be used to kill the winter cover crop, corn planting should follow as soon as possible after mowing to facilitate 
coulter penetration of the rye mulch. 

Northern and Western Corn Rootworms: Rotating corn with any other crop for one year will control western corn rootworm, 
since the eggs of this pest are laid in corn fields during the summer. 

Note: Any insecticide applied to a crop in bloom will kill honey bees and other pollinating insects. The magnitude of bee 
loss can be lessened considerably by spraying in late afternoon or evening. 
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Chemical class, oral LOSO, worker reentry time, and toxicity of insecticides recommended in this 
publication 

Toxicity to Mammals Worker Toxicityc to 
reentry 

Insecticides Trade Chemical Oral Acute Acute time in Birds Fish Bees 
name classa LD5ob oral dermal days 

Acephate Orthene OP ~1 Moderate Moderate Moderate Low NA 
Azinphos-methyl Guth ion OP 11 High Moderate Moderate NA High 
Bacillus Biotrol, LO Very low Very low Very low Very low Very low 

thuringiensis Dipel,Thuricide 
Carbary! Sevin, c 500 Low Low Low Very low High 

Sevimol 
Carbofuran Furadan c 8 High Low High NA NA 
Chlorpyrifos Dursban, 

Lorsban OP 163 Moderate Moderate Moderate NA NA 
Diazinon Diazinon OP 76 Moderate Moderate Moderate High High 
Dimethoate Cygon, OP 215 Moderate Moderate Moderate Low High 

Re belate 
Disulfoton Di-Syston OP 2 High High Moderate NA Moderate 
Ethion OP 70 Moderate Moderate High High Low 
Ethoprop Mocap OP ~ High High Moderate NA NA 
Fensulfothion Dasanit OP 2 High High High NA NA 
Fenvalerate Pydrin p 450 Moderate Low NA High High 
Fonofos Dyfonate OP 16 High High Moderate NA NA 
Lindane CH 88 Moderate Moderate Moderate High High 
Malathion OP 1,000 Low Low Low High High 
Methidathion Supracide OP 25-65 High Moderate NA NA NA 
Methiocarb Mesurol c 13) Moderate Low High High High 
Methomyl Lannate, c 17 High Moderate Low NA NA 

Nudrin 
Methoxychlor Mart ate CH 5,000 Low Low Low High Low 
Methyl parathion OP 14 High High 2 High Low High 
Microencapsulated Penncap-M OP 'Z!O Low Low High High High 
methyl parathion 

Monocrotophos Azodrin OP 8 High Low 1 High High High 
Parathion OP 3 High High 2 NA NA High 
Permethrin Ambush, p 4,000 Low Low NA High High 

P01..11Ce 
Phorate Thi met OP 1 High High Moderate NA Moderate 
Phosmet lmidan OP 147 Moderate Low Moderate NA NA 
Terbufos Counter OP 4 High High High High NA 
Thiodicarb Larvin c 66 Moderate Low NA NA Moderate 
Trichlorfon Dylox, OP 560 Low Low Moderate Low Low 

Proxol 
Trimethacarb Broot c 566 Moderate Low High High NA 

* Worker cannot enter a treated field without protective clothing until the spray has dried or the dust has settled. 
ac = carbamate; CH= chlorinated hydrocarbon; LO= living organism; OP= organophosphate; P = (synthetic)/Pyrethroid. 
bsased on technical product. 
cNA = Not available. 
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Restricted and general use pesticides 

Restricted (R) Restricted (R) 
or a or a Insecticide general (G) use Insecticide general (G) use 

Acephate G Methidathion R6 
Azinphos-methyl R3 Methiocarb G 
Bacillus thuringiensis G Methomyl R4,8 
Carbary! G Methoxychlor G 
Carbofuran R 1, 2, 3 Methyl parathion R 2, 4, 6, 8 
Chlorpyrifos G (microencapsulated) R 2, 4, 6, 8 
Diazinon G Monocrotophos R6,8 
Dimethoate G Parathion R 2, 3, 6, 7, 8 
Disulfoton R2,3 Permethrin R7 
Ethion G Pho rate R2, 6,8 
Ethoprop R2 Phosmet G 
Fensulfothion R2,3 Terbufos R 1, 2 
Fenvalerate R7 Thiodicarb G 
Fonofos R2 Trichlorfon G 
Lindane R5 Trimethacarb G 
Malathion G 

aReasons for restrictions are as follows: R 1 = acute oral toxicity; R 2 = acute dermal toxicity; R 3 = acute inhalation toxicity; 
R 4 = accident history; R 5 = possible oncogenicity; R 6 = effects on birds; R 7 = effects on fish or other aquatic life; 
and R 8 = effects on terrestrial wildlife. 

ALFALFA 

Alfalfa Weevil 
Sampling to Determine Whether Control Measures are Needed. When the alfalfa starts growing in the spring, 
walk through the field at least once a week and closely inspect alfalfa tips for feeding injury. When damage and weevil larvae 
are observed, systematic sampling should be conducted (using the procedure described below) at least once weekly (or more 
frequently if weevil populations are approaching the action threshold) until the fields are sprayed, harvested, or the weevil 
season is over. If you are required to spray early and you use a short-residual insecticide, wait 2-3 weeks after spraying and 
resume the sampling program. 

Equipment needed to sample a field includes a 3-5 gallon bucket, a shallow dishpan, a clipboard with pencil and paper, and 
tape measure or folding rule. Mentally divide the field into 6 equal sections and walk to the approximate center of the first 
section. Randomly pull 10 entire stems and place them, tip-end first, into the bucket. Be careful to hold the bucket under 
each stem tip as it is pulled to catch any weevil larvae that may fall off. When the ten stems are collected, grasp them firmly 
by the base and shake them vigorously against the sides of the bucket for 5-10 seconds. As you are shaking the stems, hold 
the clipboard over the top of the bucket to prevent larvae from being thrown out. Pour the contents of the bucket into the 
shallow dishpan and count the total number of all weevil larvae. 

Randomly select two of the stems from your sample and measure their lengths. Record the number of larvae and the two 
stem lengths on your clipboard. Walk to the approximate center of the other 5 sections of field and repeat the sampling 
procedure. Note: in a fairly large field (greater than 20 acres) you may wish to take a few extra samples to improve your 
sampling accuracy. When you have finished the field, total the larvae and stem lengths for all six sample sites. Determine 
the average number of larvae/stem by dividing the total by 60 (10 stems at 6 sites) and the average stem length by dividing by 
12. Then refer to the decision-making chart, Figure 1. Plot your average number of larvae/stem against stem height. If the 
point falls near or above the economic threshold line, either harvest or treat the field with a short-residual insecticide. If the 
point falls below the threshold line, no control measures are recommended; sample again in 5-7 days. More frequent 
sampling may be desired if population levels are approaching the threshold and daily temperatures are above 70 degrees F. 
Note: these thresholds are intended for alfalfa iuowing under adequate fertility and soil moisture conditions. Under drou~ht 
stress conditions, when alfalfa is iuowing slowly, the threshold should be lowered by about 112 weevil per stem 
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FIG . 1 Alfalfa Weevil Decision-Making Chart 
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Fig. 1. Decision-making chart for determining the need to apply insecticides for alfalfa weevil control. Average number of 
alfalfa weevil larvae (obtained from field sampling) are plotted on the vertical axis; average alfalfa stem length is plotted on 
the horizontal axis. 

Spray or Harvest for Weevil Control? In weevil control zone A, roughly east of the Blue Ridge Parkway, (Fig. 2), 
good survival of overwintering weevil eggs and warm temperatures often result in early larval hatch, causing damage when 
alfalfa is less than 6 inches tall. Population surveys should be initiated early. If 50% of the tips have been damaged and the 
alfalfa is less than 6 inches tall, spray as soon as possible. In zones B and C, however, the need to control alfalfa weevil 
varies from year to year, and field sampling should be conducted to determine population levels. Harvesting often can be used 
as an effective weevil control tactic, if enough growth is present to justify the harvesting process. Yield sacrificed in the first 
cutting by early harvest will be compensated in 2nd and subsequent cuttings. Cutting alfalfa early assures high quality hay 
with high protein and TDN, and reduces chance of losing hay to rainy weather later in the season. Early cutting also gives 
the 2nd growth of alfalfa a head start before the potato leafhopper adults appear in early June. The decision to cut or spray 
should be based on favorable hay-making weather and time scheduling with other farm operations. If hay is cut before the bud 
stage in the first cutting, 2nd and subsequent cuttings should be allowed to reach 1/10 bloom before cutting to insure adequate 
storage of root carbohydrates. Alfalfa may be harvested early only once during the growing season without reducing stand 
density or longevity. 

Determining the Need for Stubble Sprays. If insecticide sprays are used prior to harvest of the first cutting, stubble 
sprays are seldom necessary. However, if no sprays have been used, or if the field has been cut early because of a heavy 
weevil infestation, stubble sprays may be necessary. Within a week after the hay has been removed from the field, closely 
inspect the growing shoots of the alfalfa for the presence of larvae or signs of feeding. No formal sampling plan or economic 
thresholds are available for this crop stage, but, generally, if weevil larvae are easily found, shoot damage is occurring, or 
regrowth appears delayed, a stubble spray should be applied. Adult weevils can occasionally cause severe damage to regrowth, 
but because the adult weevils usually hide under the alfalfa crown during the day, they are not easily seen. 

ALFALFA WEEVIL CONTROL ZONES 

The dividing line between Zone A and Zone B 
is roughly the Blue Ridge Parkway. 
The line dividing Zone Band Zone C roughly 
fo llows the county lines. 

Fig. 2. Alfalfa weevil control zones in Virginia. 
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Recommended insecticides for control of alfalfa weevil 

Insecticide 
(Formulation) 

azinphosmethyl 

(Guthion 3F)a 

carbofuran 

(Furadan 4F)a 

chlorpyrifos 
(Lorsban 4E) 

methomyl 

(Lannate 1 .8L)a 

methyl parathion 

(Penncap-M 2F)a 

phosmet 
(lmidan 50WP) 

permethrin 

(Pounce 3.2EC)a 

(Ambush 2E)a 

Amount active 
ingredient per 
acre 

0.25-0. 75 lb 

0.25-1 lb 

0.5-1 lb 

0.9 lb 

0.5-0.75 lb 

1 lb 

0.1-0.2 lb 
0.1-0.2 lb 

Amount 
product per 
acre 

2/3-2 pt 

0.5-2 pt 

1-2 pt 

4 pt 

2-3 pt 

21b 

4-8 oz 
6.4-12.8 oz 

Time limits: days 
before harvest 

2/3-1 pt: 14 days 
1 1/3 pt: 16 days 
> 1 1/3 pt: 21 days 

0.5 pt: 7 
1 pt: 14 
2 pt: 28 

1 pt: 14 
>1 pt: 21 

7 

15 

7 

Up to 0.1 lb Al/ac: O 
>0.1 lb Al/ac: 14 

Note: to avoid injury to honey bees, do not apply insecticides during bloom. 

aRestricted use pesticide. 

Remarks 

Use minimum of 10 gal water/ac 
by ground or 20 to 25 gal 
water/ac if growth is heavy. At 
2/3 pt rate, apply maximum of 2 
times per cutting at 1 O to 11 
day intervals. At > 2/3 pt rate, 
apply only once per cutting. 

Follow label directions 
carefully. Apply when 50% or 
more of tips show weevil 
feeding before full-bud stage, 
or use I PM guidelines 
described above. 

Some temporary yellowing may 
occur after application, but this 
will disappear within a week and 
not cause yield loss. Do not 
apply more than 4 times per 
year or more than once per 
cutting. 

Also labeled for beet 
armyworm. 

Penncap-M is highly toxic to 
bees. Do not spray alfalfa in 
bloom or allow to drift to weed 
blooms on which bees are 
foraging. Do not use screens 
or nozzles finer than 50 mesh. 
Mix with other EC formulated 
products only when 
compatibility is known. 

Follow safety precautions on 
label. Do not apply more than 
once per cutting. 

Do not apply more than 0.2 lb 
Al/ac per cutting. When 
honeybees are foraging, apply 
during earty morning or 
evening. 
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Potato leafhopper 
Sampling Methods and Action Thresholds. Although several natural enemies prey upon potato leafhoppers in 
alfalfa, damaging levels of leafhopper are often reached, requiring insecticide application or harvest management. Leafhopper 
infestations are highly variable from field to field and from year to year; therefore, monitoring of individual fields is required 
for effective pest management decision-making. Leafhoppers are most easily sampled using a standard 15-inch diameter sweep 
net. At each of 6 randomly selected sites in a field, take 10 pendular sweeps with the net (swinging it back and forth in front 
of you) as you walk. One sweep equals one stroke of the net. After the last sweep, quickly grab the net to prevent insects 
from escaping. Carefully unfold the net, working your way toward the bottom. Count the number of leafhopper adults arrl 
nymphs as they emerge and leafhoppers in the bottom of the net (note: this takes a little practice to get an accurate count.). 
In fields with high leatbopper infestations, many leafhopper nymphs can be seen on the top and edge of the sweep net before 
the net is opened to examine the contents. Include these in your count. At each sample site, also measure and record the 
lengths of two randomly selected stems. 

Record the total number of leafhoppers for all 6 sites and divide by 60 to determine the number of leafhoppers per sweep. 
Divide the total stem length by 12 to estimate average stem length. Then go to the Decision Making Chart shown in Fig. 3. 

Using the Decision Making Chart. (Fig. 3) From the average number of leafhoppers per sweep and the average height 
of the plants, draw horizontal and vertical lines until they intersect. If the intersection point is above the treatment line, spray 
or harvest (see below) as soon as possible; if the intersection falls below the line, resample in 5-7 days. As can be seen from 
this chart, the economic threshold is variable, depending on plant height. 

For example, if you collected 30 leafhoppers in 60 sweeps for an average of 0.5 leatboppers per sweep, and your average plant 
height was 4 inches, spraying would be indicated by the chart. If your average plant height was 12 inches for the same 
leatbopper count, no spray would be indicated. Keep in mind that this decision-making chart is intended for general use, arrl 
individual fields may vary considerable in plant response to the leafhopper feeding depending on soil moisture, fertility, arrl 
cultivar. 

Spray or Harvest? Alfalfa should be harvested whenever the crop is in 10% or more flower regardless of leafhopper 
levels. Insecticidal control is most effective if applied early in the crop's growth (assuming leafhopper densities are above the 
economic threshold), since the spray will protect the alfalfa during the most susceptible stage of growth. As the alfalfa grows 
in height, the economic return on investment for insecticidal control is reduced but can still be justified if damaging 
population levels are present. Beyond a crop height of 14 inches, the value of insecticidal control becomes marginal, since 
considerable clogging of the plant's vascular tissue will have already occurred. 

If plants are greater than 14 inches tall and leafhopper numbers are above the treatment threshold (see Decision-Making 
Chart), two management options are recommended. If the leafhopper count is above the treatment line but less than 2.3 per 
sweep, and the crop is showing 80% or more bud and less than 10% flower, harvest as soon as weather conditions are 
favorable. If the crop is not yet flowering, wait 7-10 days then harvest. If the leatbopper count is greater than 2.3 per sweep, 
harvest as soon as the alfalfa shows 25% bud. Harvest as soon as possible if considerable damage has already occurred. 

Harvesting will remove the damaged stems and allow new growth to begin. Newly-planted fields established in the spring are 
often so severely stunted by potato leafhoppers that harvesting would not produce a significant amount of hay. The crop 
should still be clipped to remove weeds and the damaged plants. 

Determining the Need for Stubble Sprays. Harvesting alfalfa has been shown to kill most potato leafhopper 
nymphs and many adults. The adults are highly mobile and most adult leafhoppers surviving harvest will leave the field. 
Even though high numbers of leafhoppers may be present in the field prior to cutting, stubble sprays are not necessarily 
needed to protect the next cutting. Ideally, the alfalfa should be sampled with a sweep net (as described above) about a week 
after harvest, or as soon as the alfalfa starts to grow back. If leafhoppers are present at levels greater than 0.4/sweep, spraying 
is recommended. If sampling the regrowth is not feasible, and high numbers of leafhoppers were present before harvest, a 
stubble spray on the regrowth may be a good protective measure, especially if green alfalfa was left in the field following 
harvest. For best results, wait about 5 to 7 days after harvest, or until 4-6 inches of new growth has appeared. 
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Recommended insecticides for control of potato leafhopper 

Insecticide 
(Formulation) 

dimethoate 
(Dimethoate 4EC) 
(Cygon 400) 

carbaryl 
(Sevin SOS) 
(Sevinmol-4 (4 lb/gal]) 

carbofuran 

(Furadan 4F)a 

chlorpyrifos 
(Lorsban 4E) 

methyl parathion 

(Penncap-M 2F)a 

methoxychlor 
(Methoxychlor 2EC) 

phosmet 
(lmidan 50WP) 

permethrin 

(Pounce 3.2EC)a 

(Ambush 2E)a 

Amount active 
ingredient per 
acre 

0.25-0.5 lb 

1 lb 
1 lb 

0.5-1 lb 

0.5-1 lb 

0.5-0.75 lb 

0.5 lb 

1 lb 

0.1-0.2 lb 
0.05-0.2 lb 

Amount 
product per 
acre 

0.5-1 pt 

1.25 lb 
2 pt 

1-2 pt 

1-2 pt 

2-3 pt 

2 pt 

21b 

4-8 oz 
3.2-12.8 oz 

Time limits: 
days before 
harvest 

10 

7 
7 

1 pt: 14 
2 pt: 28 

1 pt: 14 
> 1 pt: 21 

15 

7 

7 

Up to 0.1 lb Al/ac: 
0 
>0.1 lb Al/ac: 14 

Remarks 

Dimethoate also will control 
aphids and grasshoppers. Make 
only one application. per cutting. 

Highly toxic to bees; avoid 
spraying weeds in bloom or alfalfa 
beyond 1 O percent bloom. 

Follow safety precautions on the 
label. 

Some temporary yellowing may 
occur after application, but this 
will disappear within a week and 
not cause yield loss. Do not 
apply more than 4 times per year 
or more than once per cutting. 

Penncap-M is highly toxic to 
bees. Do not spray alfalfa in 
bloom or allow to drift to weed 
blooms on which bees are 
foraging. Do not use screens or 
nozzles finer than 50 mesh. Mix 
with other EC formulated products 
only when compatibility is known. 

Use on second or later cuttings. 

Follow safety precautions on 
label. Do not apply more than 
once per cutting. 

Do not apply more than 0.2 lb 
Al/ac per cutting. When 
honeybees are foraging, apply 
during early morning or evening. 

Note: do not wait until yellowing occurs. Materials should be used as a preventative treatment after leafhoppers first appear. 

aRestricted use pesticide. 

Potato Leafhopper Decision-Making Chart 
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Fig. 3. Decision-making chart for determining the need to apply insecticides for potato leafhopper control. Average number of 
teafhoppers per sweep are plotted on the vertical axis; average alfalfa stem length is plotted on the horizontal axis. 

FIELD CROPS 1996 



126 INSECTS: Forages: Alfalfa and other Legumes. 

Insecticide 
(Formulation) 

Grasshopper 

carbaryl 
(Sevin BOS) 
(Sevinmol-4 [4 lb/gal)) 

malathion 

Amount active 
Ingredient per 
acre 

0.5-1.5 lb 
0.5-1.5 lb 

(Malathion SEC = 57%EC) 0.94-1.25 lb 
(Malathion SEC) 1-1.5 lb 

methyl parathion 

(Penncap-M 2F)a 

carbofuran 

(Furadan 4F)a 

Armyworm, cutworm 

carbaryl 
(Sevin SOS) 
(Sevinmol-4 [4 lb/gal)) 

trichlorfon 
(Proxol SOSP) 

permethrin 

(Pounce 3.2EC)a 

(Ambush 2E)a 

methomyl 

(Lannate 1.SL)a 

(Lannate 90WSP)a 

Pea aphid 

0.5-0.75 lb 

0.125-0.25 lb 

1-1.Slb 
1-1.5 lb 

0.5-1 lb 

0.05-0.2 lb 
0.05-0.2 lb 

0.225 - 0.9 lb 
0.225-0.9 lb 

Amount 
product per 
acre 

2/3-1 7/8 lb 
0.5-1.5 qt 

1.5-2 pt 
1-1.5 pt 

2-3 pt 

0.25-0.50 pt 

1.25-1.S75 lb 
1-1.Sqt 

10-20 oz 

2-8 oz 
3.2-12.8 oz 

1-4 pt 
0.25-1 lb 

• 

Time limits: 
days before 
harvest 

7 

0 
0 

15 

7 

7 
7 

0 

Up to 0.1 lb Al/ac: 
0 
>0.1 lb Al/ac: 14 

O harvest 
7 grazing/ 
feeding 

Remarks 

Grasshoppers usually cause 
problems only during drought and 
in new fall seedlings. Use the 
lower rate for nymphs on small 
plants or sparse vegetation. Use 
the higher rate for adults or 
applications to dense vegetation. 

Spray may be applied by air or 
ground equipment. 
Dilute application: use 20 to 60 
gal water/ac. 
Concentrate application: use ~5 
gal water/ac. 

Penncap-M is highly toxic to 
bees. Do not spray alfalfa in 
bloom or allow to drift to weed 
blooms on which bees are 
foraging. Do not use screens or 
nozzles finer than 50 mesh. Mix 
with other EC-formuiated 
products only when compatibility 
is known. Use higher rate if the 
majority of grasshoppers are 
large or weather is cool. 

Follow label directions closely. 

Apply when insects begin to 
cause injury. A 5-percent Sevin 
bait at 20 lb/ac also is effective 
against cutworms. 

Armyworm is primarily a pest of 
new seedlings. Cutworm is a 
spring pest. 

Do not apply more than 0.2 lb 
Al/ac per cutting. When 
honeybees are foraging, apply 
during early morning or evening. 

Do not apply to dormant or semi-
dormant alfalfa when minimum 
daily temp. is ~50°F. Wait 7 days 
after application before grazing or 
feeding livestock. 

Samplin~ldecision makin. The need to treat for pea aphids is rare (1 year in 10) in Virginia, Maryland, and Delaware 
because lady bird beetles, wasp parasites, and other beneficial insects usually control this pest. The best sampling technique 
requires the same 15-in. sweep net used for potato leatboppers. Ten sweeps at 10 random locations should be used to sample 
both the aphids and beneficials. If 50 or more aphids per sweep are collected and no beneficials are present, it is 
recommended that the field be cut early. Avoid spraying first crop because sprays will kill alfalfa weevil parasites. 
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Amount active Amount Time limits: 
Insecticide ingredient per product per days before 
(Formulation) acre acre harvest Remarks 

Pea aphid (cont.) Make only one application per 
dimethoate 0.25-0.5 lb 0.5-1 pt 10 cutting. 
(Dimethoate 4EC) 
(Cygon 400) 

malathion Warm weather favors parasites 
(Malathion 5EC = 57%EC) 0.94-1.25 lb 1.5-2 pt 0 and predators of aphids; thus 
(Malathion SEC) 1-1.5 lb 1-1.5 pt 0 control may not be required if the 

weather forecast predicts a warm 
trend. Spray may be applied by 
air or ground equipment. 
Dilute application: use 20 to 60 
gal water/ac. 
QQnQ~ntr~t~ ~ppliQfiliQn: use ~5 
gal water/ac. 

methomyl 0.45 - 0.9 lb 2-4 pt O harvest Do not apply to dormant or semi-
(Lannate 1 .al)a 7 grazing/ dormant alfalfa when minimum 

feeding daily temp. is ~50°F. Wait 7 days 
after application before grazing or 
feeding livestock. 

methyl parathion 0.5-0.75 lb 2-3 pt 15 Penncap-M is highly toxic to 
(Penncap-M 2F)a bees. Do not spray alfalfa in 

bloom or allow to drift to weed 
blooms on which bees are 
foraging. Do not use screens or 
nozzles finer than 50 mesh. Mix 
with other EC-formulated 
products only when compatibility 
is known. 

carbofuran 0.25-1 lb 0.5 - 2 pt 0.5 pt: 7 Follow label directions carefully. 
(Furadan 4F)a 1 pt: 14 

2 pt: 28 

aRestricted use pesticide. 
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Seedcorn maggot 
Seedcorn maggot sampling/decision-making Preventive treatment is advised on early and no-till plantings before soil 
is wann enough to promote quick germination. Old sod fields , pasture, heavily manured fields and fields with previous 
histories of seedcom maggot damage should be treated regardless of planting time or type of tillage. 

Insecticide 
(Formulation) 

diazinon(15%) 
lindane(25%) 
(Agrox D-L Plus) 

diazinon(15%) 
lindane(25%) 
(Kernel Guard) 

diazinon(11 %) 
lindane(16.6%) 
(Seed Mate) 

lindane(25%) 
(lsotox) 

Amount active 
ingredient 

Time limits: 
days before Amount 

product harvest Remarks 

1.8 oz/ 50 lb corn 
seed 

1.8 oz/ 50 lb corn 
seed 

2.67 oz/50 lb corn 
seed 

4 oz/50 lb corn seed --

Mix product thoroughly with 
seed in the planter box. Avoid 
contact with skin or eyes. 
Causes irreversible eye 
damage. Avoid breathing dust. 
Refer to label for additional 
safety and use information. 

See previous remarks 

See previous remarks 

See previous remarks 

~ Check labels of the various granular insecticides for information on seedcorn maggot control. 

Wireworms 
Wireworm sampling/decision-making First-year corn following established sod frequently is attacked by wireworms. Early 
sampling before planting should include bait stations. Two paired bait stations per acre are made by placing 1/2 cup of an 
equal mixture of untreated corn/wheat in the soil 4 inches deep and 9 inches wide (see Fig. 1 ). Set bait stations in fields to be 
planted at least 3 weeks before the planting date. Check by digging in about 2 weeks and record the number of wireworms for 
each station. Economic thresholds for wireworms have not been established on corn; however, if an average of 1 or more 
wireworms per bait station are found, a soil insecticide should be applied in the seed furrow to protect the germinated seed and 
newly-emerged seedlings. 

Insecticide 
(Formulation) 

diazinon (15%) 
lindane (25%) 
(Agrox D-L Plus) 

diazinon (15%) 
lindane (25%) 
(Kernel Guard) 

diazinon (11 %) 
lindane (16.6%) 
(Seed Mate) 

Amount active Amount 
ingredient per product per 
1,000 row ft 1,000 row ft 

1 .8 oz/50 lb corn 
seed 

1.8 oz/50 lb corn 
seed 

2.67 oz/50 lb corn 
seed 

Time limits: 
days before 
harvest Remarks 

Mix product thoroughly with seed in the 
planter box. Avoid contact with skin or 
eyes. Causes irreversible eye damage. 
Avoid breathing dust. Refer to label for 
additional safety and use information. 

See previous remarks 

See previous remarks 

lindane (25%) 
(lsotox) 

4 oz/50 lb corn seed -- See previous remarks 
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Insecticide 
(Formulation) 

Amount active Amount 
ingredient per product per 
1,000 row ft 1,000 row ft harvest Remarks 

Wireworms (cont.) 
terbufos 

(Counter 15G)a 

terbufos 

(Counter 20CR)a 

tefluthrin 

(Force 1.5G)a 

ethoprop & phorate 

(Holdem 20G)a 

chlorpyrifos 
(Lorsban 15G) 

ethoprop 
(Mocap 10G) 

phorate 

(Thimet 15G)a 

phorate 
(Thimet 20G)a 

1.2 oz 

1.2 oz 

0.12-0.15 oz 

1.2-1.6oz 

(min. 30-inch 
rows) 

2.4 oz 

1.2 oz 

1.2 oz 

1.2 oz 

aRestricted use pesticide 

8 oz 30 

(Do not exceed 8. 7 
lb product/ac) 

6 oz 30 

(Do not exceed 6.5 
lb product/ac) 

8-10 oz 

6-8 oz 45 

(Do not exceed 10.9 
lb product/ac) 

16 oz 35 grain, 
14 silage, 
14 grazing 

12 oz 

8 oz 30 

6 oz 30 

Apply at planting in a 7-inch band over the 
row, in front of or behind the presswheel 
and lightly incorporate. Can also be 
applied in-furrow. If application is made 
at planting. do not make postemergence 
or cultivation time treatments of Counter. 
Use of Accent or Beacon herbicides 
following Counter 15G applications may 
result in severe crop injury. 

Apply at planting in a 7-inch band over 
the row, in front of or behind the 
presswheel and lightly incorporate. Can 
also be applied in-furrow. It is American 
Cyanamid Company's recommendation 
that Accent herbicide may be applied 
after BANDED applications of COUNTER 
20CR. Applications of Accent herbicide 
following applications of COUNTER 
20CR may result in temporary crop 
injury. American Cyanamid Company 
does not recommend using Beacon 
herbicide following use of COUNTER 
20CR. 

Apply in-furrow at planting for best 
control. Rotational crops may be planted 
30 days after application. 

Apply as a 6-inch band at planting. 
Incorporate granules into top 1/2 to 1 
inch of soil. Do not apply in-furrow 
because stand reduction may result. Do 
not apply more than twice per season. 

Apply at planting in a 6- to 7-inch band 
over the row, in front of the presswheel 
and incorporate the granules into the top 
1 inch of soil. Can also be applied in
furrow. 

Apply at planting in a 6- to 7-inch band 
on the row over a closed seed furrow. 
Mix the granules with the top 1/2 inch of 
soil. 

Apply at planting in a 7-inch band over 
the row, in front of or behind the 
presswheel and lightly incorporate. QQ 
not apply Thimet in-furrow. 

See previous remarks. 
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Time limits: 
days before Insecticide 

{Formulation) 

Amount active Amount 
ingredient per product per 
1,000 row ft 1,000 row ft harvest Remarks 

White grubs 

White grub sampling/decision-making. Planting into pastures, old sod fields, or following soybeans may be at high 
risk for grub damage. Sampling should be done 2 to 3 weeks before planting by randomly selecting 10 samples, each sample 
1 square foot in area, per 10 acre field. At each sample, dig the soil out to a depth of 6 inches and count the number of grubs. 
Treatment may be required if counts exceed 2 grubs per square foot. Most grub species complete their feeding stage by early 
May in Virginia to mid-May in Maryland and Delaware. Late-planted com and conventional-tilled com are at lower risk for 
damage. 

terbufos 

(Counter 15G)a 

terbufos 

(Counter 20CR)a 

chlorpyrifos 
(Lorsban 15G) 

phorate 

(Thimet 15G)a 

phorate 

(Thimet 20G)a 

aRestricted use pesticide 

!FIELD CROPS 1996 

1.2 oz 

1.2 oz 

2.4 oz 

1.2 oz 

1.2 oz 

8oz 30 

(Do not exceed 8. 7 
lb product/ac) 

6oz 30 

(Do not exceed 6.5 
lb product/ac) 

16 oz 35 grain, 
14 silage, 
14 grazing 

8 oz 30 

6 oz 30 

Apply at planting in a 7-inch 
band over the row, in front of or 
behind the presswheel and 
lightly incorporate. Can also be 
applied in-furrow. If application 
is made at planting. do not make 
postemergence or cultivation 
time treatments of Counter. Use 
of Accent or Beacon herbicides 
following Counter 15G 
applications may result in 
severe crop injury. 

Apply at planting in a 7-inch 
band over the row, in front of or 
behind the presswheel and 
lightly incorporate. Can also be 
applied in-furrow. It is American 
Cyanamid Company's 
recommendation that Accent 
herbicide may be applied after 
BANDED applications of 
COUNTER 20CR. Applications 
of Accent herbicide following 
applications of COUNTER 20CR 
may result in temporary crop 
injury. American Cyanamid 
Company does not recommend 
using Beacon herbicide following 
use of COUNTER 20CR. 

Apply at planting in a 6- to 7-inch 
band over the row, in front of the 
presswheel and incorporate the 
granules into the top 1 inch of 
soil. Can also be applied in
furrow. 

Apply at planting in a 7-inch 
band over the row, in front of or 
behind the presswheel and 
lightly incorporate. Po not apply 
Thimet in-furrow. 

See previous remarks. 
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Baited Wire Trap procedure for scouting seedcom maggot. wireworms. and white grubs before planting : 

The wire trap itself consists of a 2-ft long by 3-inch wide strip of 114-inch hardware cloth (see fig. 2). To strengthen the 
hardware cloth strip and to facilitate the placement of the com seed bait, the strip should be bent lengthwise at a 90° angle. 
Use only com seeds that have not been treated with an insecticidal seed treatment for bait. About 2 weeks before planting, 
place 20 seeds about 1 inch apart in each wire trap and then bury the baited wire trap 2 inches deep in the soil. Install at least 
1 baited wire trap for every acre of com to be planted. Remove the traps from the soil after 2 weeks and determine the average 
number of seeds with feeding damage in the wire traps. The following suggested guidelines may help you determine whether 
your field is at risk to wireworms, seedcorn maggot, or white grubs. 

Suggested Treatment Guidelines for Field Com Using the Baited Wire Trap Method 

Conditions for using the baited wire trap method: 

1. Unless continuous com fields have already been scouted for com rootworms, baited wire traps should only be used in 
fields in which com typically is grown in rotation with soybeans, alfalfa, sorghum, or peanuts (see exceptions below 
for explanation). 

2. Refer to the following suggested treatment guidelines for seedcom maggot, wireworms, and annual white grubs to 
determine if a granular insecticide may be needed at planting to prevent serious stand loss. 

Seedcom maggot: 

A granular insecticide may be needed at planting if the average number of seeds damaged by seedcom maggot in the baited 
wire traps is 25 % or more; otherwise, an insecticidal seed treatment should be sufficient. 

Wirewoons: 

A granular insecticide may be needed at planting if the average number of seeds damaged by wireworms in the baited wire 
traps is 10 % or more; otherwise, an insecticidal seed treatment should be sufficient. 

Annual white grubs Ci.e .. grubs with a I-year life cycle: Japanese beetle. green June beetle. etc.): 

A granular insecticide may be needed at planting if the average number of seeds damaged by annual white grubs in the 
baited wire traps is 5 % or more. Note: unlike see<lcom ma2got and wireworms. insecticidal seed treatments are not 
labelled for control of white ~ubs. 

Default: 

If you are unable to discern which pest is responsible for damaging the com seeds in the baited wire traps, and if the 
average number of seeds damaged in the baited wire traps is 5 % or more, then a granular insecticide may be needed at 
planting to prevent serious stand loss. 

Exceptions: 

Cropping situations in which the producer is strongly encouraged to make an in-furrow, T-band, or banded over-the-row 
application of a granular insecticide when planting field com (and not just rely on an insecticidal seed treatment) are the 
following: 

a. when planting corn in old sod or pasture fields, because severe damage from true white grubs (i.e., Phyllophaga 
spp. with 2- to 3-year life cycles) and/or wireworms may occur. 

b. when a field is in continuous com production, because the potential for com rootworm damage can be severe, 
and because seed treatments do not control com rootworms. 

Some notes on insecticidal seed treatments: 

"Agrox® D-L Plus", "Kernel Guard", and "Triple Seed Protectant" all contain the insecticide active ingredients diazinon arrl 

lindane and have similar recommended labeled rates. Results of field tests conducted in Virginia have shown that "Agrox® D
L Plus" was effective in minimizing damage caused by wireworms and seedcom maggots to germinating com seeds. At less 
than $1/acre, the relatively low cost of the seed treatment and minimal impact to the farm environment (about 1/4 oz 
insecticide active ingredient/acre), makes the seed treatment an excellent choice when planting com that typically is grown in 
rotation with crops such as soybeans or peanuts. 
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Bait 
Undisturbed soil 

Loose soil 

9" 

Block plastic 
CI ear plastic 
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Figure 1: Bait Station (Cross Section) 

Figure 2: Baited Wire Trap 
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Corn root aphid 

Although com root aphids are only a sporadic pest of field com in Virginia, planting field com no-till, without application of 
a granular insecticide, can lead to serious problems if com root aphids are present. Corn root aphids damage com by piercing 
the roots with their stylet-like mouthparts and extracting the sap. The growth of infested com plants often is stunted and, 
under severe infestations, may be arrested at a height of only 10 inches. 

The ability of this aphid to infest com roots is highly dependent upon certain species of ants commonly known as com field 
ants. Shortly after germination, the ants begin carrying the aphids to the developing com roots. Aphid numbers increase 
rapidly once in contact with the roots; females are capable of producing 40 to 50 live nymphs each, and generations can be as 
short as eight days during warm growing conditions. The ants benefit from this relationship by harvesting the droplets of 
honeydew produced by the aphids while feeding on the roots. 

To determine if a field is at risk to corn root aphids, no-till fields should be scouted for the presence of anthills before planting 
because, unlike conventionally-tilled fields, no-till fields are more likely to have established ant colonies. It should be kept in 
mind, however, that it is possible for a field to have anthills present without the presence of com root aphids. Although no 
specific label reference to com root aphids has been found among the list of insecticides currently available for use on field 
com, application of a granular insecticide at planting to control wireworms or com rootworms may alleviate a com root aphid 
problem. In addition, two cultural practices which can play a role in minimizing corn root aphid infestations are deep tillage 
every other year to weaken ant colonies, and crop rotation to prevent the buildup of large ant and aphid populations. 

Billbugs 
The southern corn billbug and maize billbug are known to occur throughout the coastal plain of North Carolina and have been 
reported infesting seedling corn in the tidewater region of southeastern Virginia. Unlike other areas of Virginia, the relatively 
higher organic matter content and poorer drainage characteristics of the soils in southeastern Virginia are two factors 
considered to be favorable to billbug infestations. 

Both adult and immature stages of billbugs damage com seedlings. Adult bill bugs chew into the side of com seedlings and 
feed on the inner plant tissue. Eggs are deposited by females within the feeding cavity and hatch in 4 to 15 days. The legless 
larvae feed in and around the taproot for several weeks. There is only one generation per year. Damaged seedlings which 
survive infestation typically are stunted, or otherwise deformed, and may exhibit excessive suckering and rows of transverse 
holes on the leaves. 

Rotation is considered the least expensive and most effective method of controlling billbug infestations provided that com is 
rotated about 114 mile from its previous location. When rotation is not possible, it is suggested that border rows and 
volunteer clumps of com be inspected for billbug infestations. If an insecticide is to be used to control billbugs, it should be 
applied when bill bugs are first observed or at the first indication of feeding damage. 

FIELD CROPS 19961 
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Insecticide 
(Formulation) 

PREEMERGENCE USE 

Amount active 
ingredient per 
1,000 row ft 

Amount 
product per 
1,000 row ft 

Time limits: 
days before 
harvest Remarks 

~ at-plant granular insecticide applications are not considered to be as effective as postemergence applications for 
controlling billbugs. 

chlorpyrifos 
(Lorsban 15G) 

terbufos 

(Counter 15G)a 

terbufos 

(Counter 20CR)a 

fonofos 
(Dyfonate II 15G) 

fonofos 

(Dyfonate II 20G)a 

POSTEMERGENCE 

chlorpyrifos 
(lorsban 4E) 

USE 

aRestricted use pesticide 

1.2-2.4 oz 8-16 oz 

1.2 oz 8.0 oz 

(Do not exceed 8. 7 
lb product/ A) 

1.2 oz 6.0 oz 

(Do not exceed 6.5 
lb product/ A) 

4.0 lb/A 27 lb/ A (broadcast) 

4.0 lb/A 20 lb/ A (broadcast) 

1-1.5 lb/A 2.0-3.0 pt/A 

35 grain, 
14 silage, 
14 grazing 

30 

30 

45 
30 grazing 

45 
30 grazing 

35 grain, 
14 silage, 
14 grazing 

Apply at planting in a band or T-
band. Do not apply in-furrow. 

Apply at planting in a 7-inch 
band over the row, in front of or 
behind the presswheel and 
lightly incorporate, Can also be 
applied in-furrow. If application 
i12 mgQ~ gt plgnling, QQ nQt mak~ 
PQ121~m~rgenc~ Qr Q!.!ltiv§tion 
tim~ tr~atm~n112 Qf QQ!.mt~r. Use 
of Accent or Beacon herbicides 
following Counter 15G 
applications may result in 
severe crop damage. 

Apply at planting in a 7-inch 
band over the row, in front of or 
behind the presswheel and 
lightly incorporate. Can also be 
applied in-furrow. It is American 
Cyanamid Company's 
recommendation that Accent 
herbicide may be applied after 
BANDED applications of 
COUNTER 20CR. Applications 
of Accent herbicide following 
applications of COUNTER 20CR 
may result in temporary crop 
injury. American Cyanamid 
Company does not recommend 
using Beacon herbicide following 
use of COUNTER 20CR. 

Apply prior to planting and 
incorporate the granules 2-3 
inches into the soil. 

See 12revious remarks 

Apply with sufficient water to 
ensure a minimum spray volume 
of 20-40 gaVac and 40 psi by 
ground. On com less than 6 
inches tall, apply spray in a 9-12 
inch wide band over the row. On 
com over 6 inches tall, apply the 
insecticide spray using drop 
nozzles directed at the base of 
the plant. 



INSECTS: Corn 135 

Cutworm 

Cutworm sampling/decision-making. Late-planted, minimum-till fields with heavy spring weed growth on poorly 
drained soils are the most likely to encounter cutworms. Corn fields should be checked twice a week from the spike through 
the 5th-leaf stage. Leaf feeding is the first sign that cutworms are present. Look for small, irregular holes in leaves and cut 
plants. Note any leaf feeding that may have resulted from cutworms too small to cut plants and check these areas again in 24 
to 48 hours. If cutworms are present, examine at least 10 sets of 20 plants throughout the field and record the percentage of 
cut or damaged plants. At the same time, look under clods and dig 1 to 2 inches deep around the bases of damaged plants to 
find cutworms. Record the average size and number of cutworms. 

As a general guideline, before the 3rd- to 5th-leaf stage, a rescue treatment should be applied if 10% or more of the young 
plants show fresh leaf feeding and cutworms are present. At the 3rd- to 5th-leaf stage, treatment should be applied if 5% of 
the plants are cut and there are 4 or more cutworms per 100 plants. 

Insecticide 
(Formulation) 

PREEMERGENCE USE 

chlorpyrifos 
(Lorsban 4E) 

permethrin 

(Pounce 3.2EC)a 

permethrin 

(Ambush 2E)a 

esfenvalerate 

(Asana XL)a 

chlorpyrifos 
(Lorsban 15G) 

tefluthrin 

(Force 1.5G)a 

POSTEMERGENCE USE 
chlorpyrifos 
(Lorsban 4E) 

permethrin 

(Pounce 3.2EC)a 

permethrin 

(Ambush 2E)a 

esfenvalerate 
(Asana XL)a 

Amount active 
ingredient per 
acre 

0.5 - 1 lb 

0.1-0.2 lb 

0.1-0.2 lb 

0.03 - 0.05 lb 

1.2 oz/1,000 row ft 

0.12-0.15 lb 

1-1.51b 

0.1-0.2 lb 

0.1-0.2 lb 

0.03-0.05 lb 

Time limits: 
Amount days before 
product per acre harvest Remarks 

1-2 pt 

4-8 oz 

6.4-12.8 oz 

5.8-9.6 oz 

8 oz/1,000 row ft 

8-10 oz/1,000 row ft 

2-3 pt 

4-8 oz 

6.4-12.8 oz 

5.8-9.6 oz 

35 grain, 
14 silage, 
14 grazing 

21 

35 grain, 
14 silage, 
14 grazing 

--

35 grain, 
14 silage, 
14 grazing 

21 

Broadcast -- use minimum of 20 
gal water/ac. 

Apply from 5 days before 
planting up to emergence. Band 
or broadcast -- use minimum 10 
gal finished spray/ac by ground 
or 1 gaVac by air. 

See previous remarks 

Broadcast -- apply as necessary 
to maintain control. 

At plant band or T-band 
application. 

Apply at planting in a 7-inch 
band over the row, in front of or 
behind the presswheel. Do not 
apply as either a band or T-band 
unless the granules can be 
incorporated into the top 1 inch 
of soil using tines, chains, or 
other suitable equipment. 
Rotational crops may be planted 
30 days after application. 

Use sufficient water to ensure 
thorough coverage of treated 
plants. 

Use minimum 1 gal finished 
spray/ac by air or 1 O gaVac by 
ground. Apply prior to brown silk 
stage. 

See previous remarks. 

Use sufficient water to ensure 
thorough coverage of treated 
plants. 
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Insecticide 
(Formulation) 

carbaryl 
(Sevin XLR Plus) 

carbaryl 
(Sevin 4F) 

trichlorfon 
(Proxol 80SP) 

methyl parathion 

(Penncap-M 2F)a 

methomyl 

(Lannate 1.8L)a 

aRestricted use pesticide. 

Armyworm 

Amount active 
ingredient per 
acre 

2-3 lb 

2-3 lb 

0.5-1 lb 

0.5-1 lb 

0.45 lb 

Time limits: 
Amount days before 
product per acre harvest Remarks 

2-3 qt 

2-3 qt 

10-20 oz 

2-4 pt 

2 pt 

0 

0 

0 

12 

O ears, 
3 forage 

For optimum control, apply 12-
inch band over the row using 
sufficient water to ensure 
thorough coverage of treated 
plants. Broadcast -- use 
minimum 20 gal water/ac. 

See previous remarks. 

Use sufficient water to ensure 
thorough coverage of treated 
plants. 

Check label for spraying 
instructions before use. Best 
control obtained when young 
larvae are treated. Fields with 
high populations of weeds (e.g., 
dock, yellow rocket, and coarse 
grasses) are highly attractive to 
egg-laying cutworm moths. 

Apply when insects first appear. 
Use sufficient water to ensure 
thorough coverage of treated 
plants. 

True armyworm samplin~decision-makine. No-till fields planted into a small grain cover crop, pastures, or weedy fields all 
have a high risk for armyworm infestation. Survey field edges where margins border small grains or large grassy areas aIXl 
watch for damaged plants. If armyworm damage is seen, examine 20 plants at each of 5 locations within the field and record 
the percentage of damaged plants, the average size, and the severity of injury. 

Armyworms usually migrate from small grains starting in late May. Spot treatments may be warranted if infestations are 
confined to small areas. Control for armyworms is recommended if 35% or more of the plants are infested and 50% or more 
defoliation is seen on the damaged plants, provided that larvae average less than 0.75 inch long. Worms greater than 1.25 
inches in length usually have completed their feeding. 

PREEMERGENCE USE 

chlorpyrifos 
(Lorsban 4E) 

permethrin 

(Pounce 3.2EC)a 

permethrin 
(Ambush 2E)a 

esfenvalerate 

(Asana XL)a 
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0.5-1 lb 

0.1-0.2 lb 

0.1-0.2 lb 

0.03-0.05 lb 

1-2 pt 

4-8 oz 

6.4-12.8 oz 

5.8-9.6 oz 

35 grain, 
14 silage, 
14 grazing 

21 

Broadcast -- use minimum of 
20 gal water/ac. 

Apply from 5 days before 
planting up to emergence. Band 
or broadcast -- use minimum of 
1 O gal finished spray/ac by 
ground or 1 gal/ac by air. 

See previous remarks. 

Broadcast -- apply as necessary 
to maintain control. 
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Amount active Time limits: 
Insecticide ingredient per Amount days before 
(Formulation) acre product per acre harvest Remarks 

POSTEMERGENCE USE 

chlorpyrifos 0.5-1 lb 1-2 pt 35 grain, Use sufficient water to ensure 
(Lorsban 4E) 14 silage, thorough coverage of treated 

14 grazing plants. 

permethrin 0.1-0.2 lb 4-8 oz Use minimum 1 gal finished 
(Pounce 3.2EC)a spray/ac by air or 1 O gaVac by 

ground. Apply prior to brown silk 
stage. 

permethrin 0.1-0.2 lb 6.4-12.8 oz 
(Ambush 2E)a 

esfenvalerate 0.03 - 0.05 lb 5.8 - 9.6 oz 21 Use sufficient water to ensure 
(Asana XL)a thorough coverage of treated 

plants. 

carbaryl 1-2 lb 1-2 qt 0 5~~ 12r~viQYS r~macks. 
(Sevin XLR Plus) 

carbaryl 1-2 lb 1-2 qt 0 5~~ pr~viQYS c~macks, 
(Sevin 4F) 

trichlorfon 0.5-1 lb 10-20 oz 0 5~~ 12r~viQYS ~marlss. 
(Proxol 80SP) 

methyl parathion 0.5-0.75 lb 2-3 pt 12 Check label for spraying 

(Penncap-M 2F)a instructions before use. Best 
results are obtained when young 
larvae are treated. 

methomyl 0.225-0.45 lb 1-2 pt 0 ears, Apply when insects first appear. 

(Lannate 1.8L)a 3 forage Use sufficient water to ensure 
thorough coverage of treated 
plants. 

Bacillus thuringiensis 2-7 pt 0 "Biobit" may be used to control 
(Biobit FC) small armyworms (first and 

second in stars) when 
populations are light and full 
coverage sprays are applied. 
Repeat treatment as necessary. 
If mature larvae or heavy 
populations are present, a 
contact insecticide should be 
used. 

Bacillus thuringiensis 1-4 lb 0 5~~ pr~viQYS r~marks. 
(Biobit WP) 

Bacillus thuringiensis 0.5-1.5 lb 0 Make initial application when 
(Javelin WG) economically-damaging 

populations exist. Applications 
must be made to early instars --
repeat as necessary. 

aRestricted use pesticide. 
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Slugs and Snails 

Slug snail sampling/decision-making. Slugs can become serious pests in no-till fields during spring periods of cool, wet 
weather. Fields with heavy layers of manure, crop refuse, or thick weed cover are at higher risk from slugs. Because slugs 
feed at night and hide during the day in the mulch and surface trash near the seedlings, they often are not suspected of being 
the cause of the shredded leaves on the young corn seedlings. Yet slugs can be found during the day by turning over clods of 
dirt and surface trash near the seedlings. It is suggested that samples be taken from the area around 5 plants in 10 locations of 
the field to determine the average number of slugs associated with each plant. Populations of 5 or more slugs around each 
plant at the spike through the third-leaf stage may be economic, especially if injury is heavy, plant growth is slow, and cool, 
wet conditions prevail. During dry, warm weather, 10 or more slugs per plant may be tolerated. Also, com seedlings that 
have reached the 3rd-leaf stage of growth generally are able to outgrow feeding damage by slugs. 

Cultural practices which may help reduce slug populations include reduction in the use of manure, shift to conventional 
tillage practices for at least one season, and minimum tillage to reduce the amount of surface trash. 

There is some evidence that an application of hydrated lime can help reduce slug numbers. It is suggested that 100 lbs of 
hydrated lime mixed in 50 gallons of water be applied per acre. For the hydrated lime to be effective, it must directly contact 
the slugs. This can be accomplished by spraying either after dusk or pre-dawn when the slugs are actively feeding on the corn 
seedlings. 

Insecticide 
(Formulation) 

metaldehyde 
(Deadline Bullets) 

Stalk borer 

Amount active 
ingredient per 
acre 

0.4-1.6 lb 

Time limits: 
Amount days before 
product per acre harvest Remarks 

10-40 lb 0 For best results, apply product 
in evening. Especially beneficial 
if applied following rain or 
watering. It should be noted that 
most corn-producing states are 
suggesting an application rate of 
12 to 15 lb/ac, if banded over or 
along side the row after the 
plants have emerged. 

Stalk borer sampling/decision making. Good weed control can help eliminate some stalk borer egg-laying sites, but 
overwintering eggs may be laid on fall-planted small grains such as rye. A postemergence insecticide application is suggested 
only if the larvae have not bored into the stalks. Given this restriction, a treatment may be warranted if more than 4, 6, or 
10% of the plants at the 2nd-, 3rd-, or 4th-leaf stages exhibit signs of stalk borer feeding damage. Refer to sampling 
procedures for true armyworm. 

An alternative strategy for managing stalk borer infestations is to apply a burndown herbicide at least 10 days before corn is 
planted. The slightly earlier burndown herbicide application means that a suitable alternative host (i.e., corn) will not be 
available to the stalk borer larva as it emerges from its herbicide-treated host. As a consequence of this action, the exposed 
larvae ·are subject to a much higher mortality rate from such factors as predation, starvation, and adverse environmental 
conditions. 

PREEMERGENCE USE 

DO NOT rely on a preemergence burndown herbicide and combination insecticide application to control stalk borer. 

POSTEMERGENCE USE 

chlorpyrifos 
(Lorsban 4E) 

FIELD CROPS 1996 

1-1.51b 2-3 pt 35 grain, 
14 silage, 
14 grazing 

Apply approximately 11 days 
fil1fil application of Roundup 
herbicide or 3 to 5 days fil1fil 
complete burndown with 
Gramoxone (paraquat). DO NOT 
use Lorsban 4E in combination 
with a burndown herbicide for 
control of stalk borer. 



Insecticide 
(Formulation) 

permethrin 

(Pounce 3.2EC)a 

permethrin 

(Ambush 2E)a 

esfenvalerate 

(Asana XL)a 

aRestricted use pesticide. 

Garden symphylan 

Amount active 
ingredient per 
acre 

0.1-0.2 lb 

0.1-0.2 lb 

0.03-0.05 lb 

INSECTS: Corn 139 

Time limits: 
Amount days before 
product per acre harvest Remarks 

4-8 oz Apply when or shortly before 
stalk borer larvae move into corn 
from surrounding weeds, 
grasses, or rye cover crop. 
Mowing or application of a 
burndown herbicide is 
suggested to initiate movement. 
Use minimum 1 gal finished 
spray/ac by air or 1 O gaVac by 
ground. Apply prior to brown silk 
stage. 

6.4-12.8 oz See previous remarks. 

5.8-9.6 oz 21 Application must be made early 
in migration from grassy areas to 
corn, before stalk borers enter 
plants. 

Garden symphylan sampling/decision-making. Because of its sensitivity to low soil moisture, garden symphylans 
frequently will move up and down as much as 2 to 3 ft in the soil profile. Thus, it is possible to observe typical feeding 
symptoms of root hair pruning and purple leaves without garden symphylans being present. No sampling method is 
available. Treat only if field history indicates that heavy infestations are likely. 

fonofos 
(Dyfonate II 15G) 

fonofos 

(Dyfonate II 20G)a 

terbufos 

(Counter 15G)a 

21b 

21b 

1.2 oz/1,000 row ft 

13.4 lb (broadcast) 

1 O lb (broadcast) 

8 oz/1,000 row ft 

(Do not exceed 8. 7 
lb producVac) 

45 
30 grazing 

45 
30 grazing 

30 

Apply prior to planting and 
incorporate the granules 2-3 
inches into the soil. 

See previous remarks. 

Apply at planting in a 7-inch 
band over the row, in front of or 
behind the presswheel and 
lightly incorporate. Can also be 
applied in-furrow. If application 
is made at planting. do not make 
postemergence or cultivation 
time treatments of Counter. Use 
of Accent or Beacon herbicides 
following Counter 15G 
applications may result in 
severe crop injury. 
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Amount active Time limits: 
Insecticide ingredient per Amount days before 
(Formulation) acre product per acre harvest Remarks 

terbufos 1.2 oz/1,000 row ft 6 oz/1,000 row ft 30 Apply at planting in a 7-inch 

(Counter 20CR)a band over the row, in front of or 
(Do not exceed 6.5 behind the presswheel and 
lb product/ac) lightly incorporate. Can also be 

applied in-furrow. It is 
American Cyanamid Company's 
recommendation that Accent 
herbicide may be applied after 
BANDED applications of 
COUNTER 20CR. Applications 
of Accent herbicide following 
applications of COUNTER 20CR 
may result in temporary crop 
injury. American Cyanamid 
Company does not recommend 
using Beacon herbicide 
following use of COUNTER 
20CR. 

chlorpyrifos 1.2-1.8 oz/1,000 8-12 oz/1 , 000 row ft 35 grain, Apply at planting in a 6- to 7-
(Lorsban 15G) row ft 14 Silage, inch band over the row, in front 

14 grazing of the presswheel and 
incorporate the granules into 
the top 1 inch of soil. 

aRestricted use pesticide. 
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Western Corn Rootworm 

Western Corn Rootworm Adults 
Markings range from distinct black and yellow regions (left) to a 

'blotchy' black (right). 

INSECTS: Corn 141 

There is one generation of western corn rootworm (WCR) per year. In late summer, adults lay eggs in soil in cornfields. 
Eggs overwinter in the soil and hatch the following spring. Larvae (grubs) immediately search for com roots on which to 
feed, and then pupate in the soil. Adults (beetles) emerge from late June through August and fly to com plants to feed and 
mate. 

Root feeding by 
larvae in May-July 
can destroy entire 

root system. 

When eggs hatch, 
larvae search for com 

roots to feed on. 

Beetles feed and mate on 
silks and tassels from July 

to September. Sample 
beetles in July-August. 

Beetles lay eggs .in soil at 
the base of com plants in 

August & September. 

Western corn rootworm life cycle in Virginia 

Larvae feed almost exclusively on com roots, so control is easily accomplished through crop rotation. However, many 
farmers do not have the option of rotating out of com, thus the next best control measure is to apply a granular insecticide at 
planting. As the life cycle indicates, treatment of first year com to control WCR is not necessary. Also, rootworm 
populations in subsequent years of continuous corn may not be large enough to warrant treatment. Economic damage 
thresholds for rootworm beetles have been developed by correlating beetle populations in a particular field with subsequent 
larval feeding damage occurring the following year. 

Samplin~. Western corn rootworm beetles should be sampled in July and August to determine whether a control measure is 
needed the following year. Two methods for scouting corn rootworm beetles are described below. 
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1. Yellow sticky card method: Place 4 x 6 inch Olson® (available from Olson Products, P. 0. Box 1043, Medina, 
Ohio) two-sided yellow sticky cards (traps) in cornfields starting in early July. Use the table below to determine how 
many traps to install. Place traps about 300 feet apart and at least 100 feet in from all field edges. Place a series of traps 
along the same corn row. When approaching the field edge, cross over about 30 rows and place another series of traps 
along a row until the entire field is covered. Use flags to mark the location of each trap. Use continuous flagging 
(forestry tape) when crossing rows and to mark the start of the trap line. Attach traps to corn plants at a height of about 
4 feet. Break off any leaves on the plant and adjacent plants that could possibly stick to a trap. Monitor the traps every 
9-10 days, recording the number of western corn rootworm beetles on each trap. At each site remove the release paper 
from the unused side of the trap and re-install the trap on the corn stalk with the fresh side exposed. Install new traps 
every other visit. 

Determining the number of traps to place in a field. 

Field Size (Acres) 

1 to 5 
6 to 10 
11 to 15 
16 to 20 
21 to 25 
26 to 30 
31 to 35 
36 to 40 
41 to 45 
46 to 50 
51 to 55 
56 to 60 

Number of Traps per Field 

3 
6 
9 
13 
16 
19 
23 
26 
30 
34 
37 
40 

Decision Makin1:: After counting the rootworm beetles on all traps, determine the average number of beetles per trap per 
week using the following formula: 

Average beetles per trap per week = , 
Total Beetles+ No. of usable traps+ No of days since last sampled x 7 

If a field has 20 or more rootworm beetles per trap per week, that field is above threshold and should be rotated out of corn or 
treated with a granular insecticide at corn planting next year for rootworm control. Once a field exceeds the threshold there is 
no need to scout it again this year. 
If trap catch never reaches 20 beetles per trap per week, the field is below threshold and no treatment is recommended for 
rootworm control the following year. Scouting can be discontinued if trap counts decline for three consecutive sampling 
periods. 

2. Ear zone count method: Survey fields 4 or 5 times from the second week in July through the third week in August to 
estimate the number of western corn rootworm beetles in the field. Count the corn rootworm beetles in the ear zone of 50 
corn plants throughout each field. The ear zone is the area from the upper surface of the leaf just below the ear to the 
lower surface of the leaf just above the ear, and includes the ear and ear leaf. Calculate the average number of beetles per 
ear zone. When scouting fields that have been in corn more than one year, an average count of 1.0 beetle or more per e.ar 
zone indicates that a granular insecticide should be applied if the field is to be planted in corn the following year. When 
scouting first year corn, control for rootworms the following year if the average count is 0.75 beetles or more per ear zone, 
because primarily egg-laying females migrate to new cornfields. 
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Amount active Amount Time limits: 
Insecticide ingredient per product per days before 
(Formulation) 1,000 row ft 1,000 row ft harvest Remarks 

terbufos 1.2 oz 8 oz 30 Apply at planting in a 7-inch band over 
(Counter 15G)a the row, in front of or behind the 

(Do not exceed 8. 7 presswheel and lightly incorporate. 
lb product/ac) Can also be applied in-furrow. 11 

ai;u:!liQatiQn is mad~ at 121anting, dQ nQt 
mak~ 12QSt~m~rg~nQ~ Qr Q!JltivatiQO 
tim~ tr~atm~nts Qf QQ!Jnt~r. Use of 
Accent or Beacon herbicides following 
Counter 15G applications may result in 
severe crop injury. 

terbufos 1.2 oz 6 oz 30 Apply at planting in a 7-inch band over 
(Counter 20CR)a the row, in front of or behind the 

(Do not exceed 6.5 presswheel and lightly incorporate. 
lb product/ac) Can also be applied in-furrow. It is 

American Cyanamid Company's 
recommendation that Accent herbicide 
may be applied after BANDED 
applications of COUNTER 20CR. 
Applications of Accent herbicide 
following applications of COUNTER 
20CR may result in temporary crop 
injury. American Cyanamid Company 
does not recommend using Beacon 
herbicide following use of COUNTER 
20CR. 

fonofos 1.2 oz 8 oz 45 Apply at planting in a 7-inch band over 
(Dyfonate II 15G) 30 grazing the row, in front of or behind the 

presswheel and incorporate the 
granules into the top 1 inch of soil. OQ 
nQt a12121~ Q¥fQnat~ II 2Q~ in-furrQW 
b~Qa!Js~ stand r~d!JQtiQn ma~ r~sult. 

fonofos 1.2 oz 6 oz 45 $~~ j;2r~ViQ!JS r~m§rks. 

(Dyfonate II 20G)a 30 grazing 

tefluthrin 0.12-0.15 oz 8-10 oz Apply at planting in a 7-inch band over 

(Force 1.5G)a the row, in front of or behind the 
presswheel and incorporate the 
granules into the top 1 inch of soil. Can 
also be applied in-furrow. Rotational 
crops may be planted 30 ~ays after 
application. 

chlorpyrifos 1.2 oz 8 oz 35 grain, Apply at planting in a 6- to 7-inch band 
(Lorsban 15G) 14 silage, over the row, in front of or behind the 

14 grazing presswheel and incorporate the 
granules into the top 1 inch of soil. Can 
also be applied in-furrow. 

ethoprop & phorate 1.2-2 oz 6-10 oz 45 Apply as a 6- inch band at planting. 

(Holdem 20G)a Incorporate granules into top 1/2 to 1 
(min. 30-inch rows) (Do not exceed 10.9 inch of soil. DQ not a12121~ in-fyrrQw 

lb product/ac) b~Qa!Js~ SlS!nd r~d!JQtiQn ma~ r~sult, 
Do not apply more than twice per 
season. 

aResticted use pesticide. 
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European corn borer (ECB) 

First Generation 

The potential for first-generation damage in field corn during the whorl stage is impossible to predict prior to planting. The 
best strategy is to scout each field and apply a whorl application of a granular or liquid insecticide if the ECB infestation 
exceeds the treatment threshold (see below). Historically, not all fields need to be treated with insecticides every year because 
statewide economic infestations have occurred in only 3 out of the last 19 years. Furthermore, many corn hybrids are able to 
tolerate moderate levels of leaf and stalk injury without economic yield loss. Also. corn grown for silage rarely nee<ls to be 
treated for ECB. 

The decision to treat a first generation ECB infestation should be based on the follow two criteria: (1) the number of plants 
exhibiting fresh whorl feeding damage, and (2) the presence of live larvae. ECB mortality typically is very high during the 
first 3 to 5 days after egg hatch. Plant resistance, natural enemies, and adverse environmental conditions are major causes of 
ECB larval mortality. 

Samvline On a weekly, or more frequent basis begin checking for whorl feeding damage when the plants with extended 
leaves are 17 inches. Randomly select 5 sets of 20 consecutive plants from throughout the field. Determine the percentage of 
plants that exhibit fresh whorl feeding. Note: newly hatched larvae feed on the leaves, causing a characteristic "window pane" 
or "shothole" type of damge that is readily visible as the whorl unrolls. In addition, dissect 2 infested plants from each 
sample of 20 plants and look for live larvae in the whorl of the stalk. 

Second Generation 

Although second generation ECB are more likely to attack corn that has been planted late, all corn grown for grain should be 
scouted when plants with extended leaves are 17 to 24 inches. 

Decision Making. Treatment is suggested if 80% or more of the plants exhibit whorl feeding damage and if 80% or more of 
the damaged plants (i.e., 8 out of the 10 dissected plants) have at least I live larva per plant. 

Samvling. To assess the potential for economic damage, begin scouting for egg masses when second generation moths 
emerge and begin egg-laying. The presence of ECB moths in areas bordering a field can be used to indicate a likely 
infestation. To survey for these moths, walk along the grassy sides of the field and look for large numbers of moths flying 
when disturbed. However, if no other information is available, it is suggested that scouting for egg masses be initiated the 
last week of June and continued at 2 to 3 day intervals through the third week of July. Randomly select 5 sets of 20 
consecutive plants from throughout the field. Count the number of egg masses found on each plant. ECB moths usually lay 
their eggs in masses on the undersides of leaves, 2 or 3 leaves below the ear; however, because they can be laid anywhere, it 
is suggested that every leaf be inspected for egg masses. · 

Decision Making. To reduce a potential economic loss from second generation ECB in field corn grown for grain, an 
insecticide treatment is warranted if 35% or more of the plants in the pre- to post-tasseling stage of development have at least 
I egg mass per plant. 
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Insecticide 
(Formulation) 

Bacillus thuringiensis 
(Dipel 10G) 

chlorpyrifos 
(Lorsban 15G) 

fonofos 
(Dyfonate II 1 SG) 

fonofos 

(Dyfonate II 20G)a 

permethrin 

(Pounce 1.SG)a 

phorate 

(Thimet 15G)a 

phorate 

(Thimet 20G)a 

chlorpyrifos 
(Lorsban 4E) 

Amount active 
ingredient per 
acre 

1 lb 

0.9-1.2 oz/1,000 
row ft 

1.2 oz/1,000 row ft 

1.2 oz/1,000 row ft 

0.1 - 0.2 lb 

1 lb 

1 lb 

0.75-1 lb 

INSECTS: Corn 145 

Time limits: 
Amount days before 
product per acre harvest Remarks 

101b 

6-8 oz/1,000 row ft 
(band application) 

5-6.5 lb (broadcast 
by air) 

8 oz/1,000 row ft 
(band application) 

6.75 lb (broadcast 
by air) 

6 oz/1,000 row ft 
(band application) 

5 lb (broadcast by 
air) 

6.7 - 13.3 lb 

6.7 lb 

Sib 

1.5-2 pt 

0 

35 grain, 
14 silage, 
14 grazing 

30 
30 grazing 

30 
30 grazing 

30 

30 

35 grain, 
14 silage, 
14 grazing 

First generation: Make whorl 
application shortly after egg 
hatch and before larvae bore 
into the stalks. 
Second generation: Apply when 
egg-mass counts reach or 
exceed the economic threshold. 

Uniformly broadcast granules 
over the plants by air or directly 
into whorls by ground. Do not 
exceed 2 applications/season. 
Do not graze or harvest for 
silage within 14 days of last 
treatment. 

Apply granules over the corn 
rows so granules fall into the 
whorl. May be applied 
broadcast, using air or ground 
equipment, or in a band directed 
over corn rows. Do not apply 
within 30 days of harvest or feed 
or graze livestock within 30 days 
of treatment. 

See previous remarks. 

Foliar use -- direct granules into 
the whorl. Do not apply more 
than 0.4 lb Al/ac after brown silk 
stage. 

First generation: Apply granules 
into plant whorls. Do not make 
more than 1 application over the 
plants. Do not graze or harvest 
for forage within 30 days of 
treatment. Do not apply under 
prolonged drought conditions. 

See previous remarks. 

First generation: Apply when 25 
to 50% of plants show pinhole 
feeding or leaf-feeding scars. 
Ground applications should be 
directed into the whorl. 
Second generation: Apply when 
egg-mass counts reach or 
exceed the economic threshold. 
Do not graze or harvest for 
silage within 14 days of last 
treatment. 
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Amount active Time limits: 
Insecticide ingredient per Amount days before 
(Formulation) acre product per acre harvest Remarks 

esfenvalerate 0.04-0.05 lb 7.8-9.6 oz 21 First generation: Apply when 

(Asana XL)a eggs are in blackhead stage or 
starting to hatch. Ground 
application suggested -- use 20-
30 gal carrier/ac and direct 
spray to both sides of leaves. 
Second generatiQn: Apply when 
eggs are in blackhead stage or 
starting to hatch. Good 
coverage above, below, and in 
the ear zone is essential. 

permethrin 0.1-0.2 lb 4-8 oz Foliar spray -- use minimum 1 gal 

(Pounce 3.2EC)a finished spray/ac by air or 1 O 
gal/ac by ground. Apply prior to 
brown silk stage. 

permethrin 0.1-0.2 lb 6.4-12.8 oz $~~ pr~ViQ!JS r~m§rks. 

(Ambush 2E)a 

carbaryl 1.5-2 lb 1.5-2 qt 0 For optimum control, use 
(Sevin XLR Plus) minimum 3 gal water/ac by air or 

15 gal/ac by ground. 

carbaryl 1.5-2 lb 1.5-2 qt 0 S~e pr~viQus remarks. 
(Sevin 4F) 

carbofuran 0.75-1 lb 1.5-2 pt 30 Foliar spray -- apply when eggs 

(Furadan 4F)a begin to hatch. Use minimum 1 
gal finished spray/ac by air or 1 O 
gal/ac by ground. When using 
ground equipment, direct spray 
into the whorls for first 
generation and into the ear zone 
for second generation. 

methyl parathion 0.5-1 lb 2-4 pt 12 Check label for spraying 

(Penncap-M 2F)a instructions before use. 
First generation: Whorl 
application -- 2 pt/ac by ground; 
broadcast application -- 3-4 
pt/ac. 
Second generation: Broadcast 
application -- 2-4 pt/ac. 

Bacillus thuringiensis 1-1.51b 0 Applications must be made to 
(Javelin WG) early instars before they enter 

the plant or ear. Repeat as 
necessary. 

Bacillus thuringiensis 2-5.5 pt 0 Whorl stage application only. 
(Biobit FC) 

Bacillus thuringiensis 1-3 lb 0 Whorl stage application only. 
(Biobit WP) 

aRestricted use pesticide. 
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Insecticide 
(Formulation) 

Flea beetle 

Amount active 
ingredient per 
acre 

INSECTS: Corn 147 

Time limits: 
Amount days before 
product per acre harvest Remarks 

Flea beetle sampling/decision-making. Flea beetles rarely require control; however, treatment may be necessary if 10 or more 
flea beetles are present on young com seedlings at the 1- to 2-leaf stage of growth. No preemergence treatments are 
recommended for control of flea beetles. 

carbaryl 1-2 lb 
(Sevin XLR Plus) 

carbaryl 1-2 lb 
(Sevin SOS) 

chlorpyrifos 21b 
(Lorsban 4E) 

permethrin 0.1-0.2 lb 
(Pounce 3.2EC)a 

permethrin 0.1-0.2 lb 
(Ambush 2E)a 

esfenvalerate 0.03-0.05 lb 
(Asana XL)a 

methomyl 0.225-0.45 lb 

(Lannate 1.8L)a 

methyl parathion 0.5-0.75 lb 

(Penncap-M 2F)a 

aRestricted use pesticide. 

Grasshoppers 

1-2 qt 

1.25-2.5 lb 

2-3 pt 

4-8 oz 

6.4-12.8 oz 

5.8-9.6 oz 

1-2 pt 

2-3 pt 

0 

0 

35 grain, 
14 silage, 
14 grazing 

21 

O ears, 
3 forage 

12 

Optimum timing and good 
coverage are essential to 
control 

See previous remarks. 

Use sufficient water to ensure 
thorough coverage of treated 
plants. 

Use minimum 1 gal finished 
spray/ac by air or 1 O gaVac by 
ground. 

See previous remarks. 

Use sufficient water to ensure 
thorough coverage of treated 
plants. 

Use sufficient water to ensure 
thorough coverage of treated 
plants. 

Check label for spraying 
instructions before use. Use 
sufficient water to ensure 
thorough coverage of treated 
plants. 

Grasshopper sampling/decision-making. Damage may occur during mid- to late-summer, especially during periods of drought. 
Examine fields next to pastures and other grassy areas where grasshoppers overwinter and develop. Treatment of these 
adjacent breeding sites before the young grasshoppers move into the corn field may reduce the area that must be sprayed 
later. Treatment of non-cropped areas is suggested when young grasshoppers reach 20 per square yard. Treat field margins 
when young grasshoppers enter the field from roadsides. Treatment of entire field is seldom necessary; however, field sprays 
may be justified when 5 to 8 grasshoppers per square yard are present during the silking period. 

chlorpyrifos 0.25-0.5 lb 0.5-1 pt 35 grain, Use sufficient water to ensure 
(Lorsban 4E) 14 silage, thorough coverage of treated 

esfenvalerate 

(Asana XL)a 

carbaryl 
(Sevin XLR Plus) 

carbaryl 
(Sevin 4F) 

0.03-0.05 5.8-9.6 oz 

0.5-1.5 lb 0.5-1.5 qt 

0.5-1.5 lb 0.5-1.5 qt 

14 grazing plants. 

21 Apply as necessary to maintain 
control. 

0 Use lower rate for nymphs on 
small plants. Use higher rate for 
mature grasshoppers. 

0 Se~ pr~viou§ remarks. 
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Insecticide 
(Formulation) 

malathion 
(Malathion SEC) 

carbofuran 

(Furadan 4F)a 

dimethoate 
(Dimethoate 4EC) 

methyl parathion 

(Penncap-M 2F)a 

aRestricted use pesticide. 

Spider mite 

Amount active 
ingredient per 
acre 

1 lb 

0.13-0.25 lb 

0.5 lb 

0.25-0. 75 lb 

Time limits: 
Amount days before 
product per acre harvest Remarks 

1 pt 0 

0.25-0.5 pt 30 

1 pt 14 

1-3 pt 12 

For young grasshoppers only. 
Spray may be applied by air or 
ground equipment. 
Dilute application: use 20 to 60 
gal water/ac. 
Concentrate application: use ~5 
gal water/ac. 

Use sufficient water to ensure 
thorough coverage of treated 
plants. Use minimum 2 gal 
finished spray/ac by air or 1 O 
gal/ac by ground. 

Do not make more than 3 
applications/year. Do not feed 
or graze within 14 days of last 
application. 

Check label for spraying 
instructions before use. Use 
higher rates if majority of 
grasshoppers are large and 
weather conditions are cool. Do 
not harvest, cut for forage, or 
graze within 12 days of 
application. 

Spider mite sampling/decision-making. Spider mite populations often seem to explode as plants reach the grain-fill period, 
especially during extended hot, dry weather when the plants are stressed. Sprays applied for other insect pests during mid
summer can devastate the mite predator complex and thus may increase mite populations. If com has not dented, treatment 
may be warranted if mite colonies are present along the midribs on the lower surfaces of one-third to one-half of the leaves on 
50 percent of the plants. This can also be expressed as 15 to 20 percent of the total leaf area covered with mite colonies, and 
mites are beginning to colonize significant areas of the field. 

Insecticide 
(Formulation) 

disulfoton 

(Di-Syston 8E)a 

dimethoate 
(Dimethoate 4EC) 

aRestricted use pesticide. 
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Amount active 
ingredient per 
acre 

0.5-1 lb 

0.33-0.5 lb 

Time limits: 
Amount days before 
product per acre harvest Remarks 

0.5-1 pt 28 

0.67-1 pt 14 

Apply only one treatment 
(broadcast) per crop season. 
Do not apply within 28 days of 
grazing or cutting for forage. 

Do not make more than 3 
applications/year. Do not feed 
or graze within 14 days of last 
application. 



Insecticide 
(Formulation) 

Corn leaf aphid 

Amount active 
ingredient per 
acre 

INSECTS: Corn 149 

Time limits: 
Amount days before 
product per acre harvest Remarks 

Com leqf avhid samvlingldecision-making. Aphids are rarely a problem because infestations either build up too late, or they 
are controlled by beneficial insects such as lady beetles, lacewings, and parasitic wasps. Economic infestations may occur in 
mid-summer inside the leaf whorl surrounding the developing tassel. If treatment is considered it should be applied before 50 
percent of the tassels emerge to be most effective. Unfold the whorl leaves of 20 plants at each of 5 locations in the field and 
note the severity of aphid colonies and any natural enemy activity . Treatment may be needed when 25 percent of the plants 
are heavily infested and natural enemy activity is low. 

malathion 
(Malathion SEC) 

methyl parathion 

(Penncap-M 2F)a 

aRestricted use pesticide. 

Japanese Beetle 

1 lb 

0.5-0.75 lb 

1 pt 0 

2-3 pt 12 

Spray may be applied by air or 
ground equipment. 
Dilute application: use 20 to 60 
gal water/ac. 
Concentrate application: use ~5 
gal water/ac. 

Check label for spraying 
instructions before use. Do not 
harvest, cut for forage, or graze 
within 12 days of application. 

Japanese beetle (adult feeding) sampling/decision-making. Damage is caused when the adult beetles prevent 
pollination by clipping silks during the early stage of silking. Begin scouting in mid-July before pollination to determine the 
number of beetles present and the potential for silk clipping damage. Pollination takes place during a period of about 36 
hours. If the silks are wilted and/or have turned brown, pollination is complete and further silk feeding will not affect yields. 
Examine 20 plants in each of 5 locations in the field to determine the stage of pollination, the number of beetles per plant, 
and the percentage of plants with silks cut back to 0.5 inch or less. An insecticide application may be necessary if 50 percent 
of the plants have silks cut back to 0.5 inch or less, there is an average of more than 3 Japanese beetles per silk, and the 
plants are still pollinating. 

carbaryl 
(Sevin BOS) 

1-2 lb 1.25-2.5 lb 0 Direct spray to fresh silks. If 
corn has been pollinated, there 
usually is no need for control. 
Most earworm and borer 
insecticides also will control 
Japanese beetles. 
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Insecticide 
(Formulation) 

Fall armyworm 

Amount active 
ingredient per 
acre 

Time limits: 
Amount days before 
product per acre harvest Remarks 

Fall armyworm sampling/decision-making. Damage occurs during mid-summer through harvest. Scout at least weekly all 
late plantings of both silage or grain corn before tassel emergence. Examine 20 consecutive plants at each of 5 locations in 
the field for the presence of whorl feeding. Larvae feed in the whorls of the plants causing a shredded or ragged appearance. 
They may burrow deep into the whorls and feed on the growing tips. Plants infested with fall armyworms often recover and 
grow normally without any significant effect on yield. Control at the whorl stage is usually not practical, particularly by air, 
and should not be attempted unless 75 percent of the plants exhibit whorl feeding and one or more larvae per plant are found. 
This threshold drops to 50% if 2 or more larvae per plant are found. Spray young plants when fall armyworms infest 15 to 
20% of the plants. 

methomyl 

(Lannate 1.8L)a 

methomyl 

(Lannate [90WSP])a 

carbaryl 
(Sevin XLR Plus) 

carbaryl 
(Sevin BOS) 

carbaryl 
(Sevin 4F) 

aRestricted use pesticide. 

fIELD CROPS 1996 

0.225-0.45 lb· 

0.225-0.45 lb 

1-2 lb 

1-2 lb 

1-2 lb 

1-2 pt 

0.25-0.5 lb 

2-4 pt 

1.25-2.5 lb 

2-4 pt 

O ears, 
3 forage 

O ears, 
3 forage 

0 

0 

0 

Lannate 1.BL is considered the 
insecticide of choice for fall 
armyworm control. Apply at high 
rate in a minimum of 50 gal 
water/ac. Spray must be 
directed into the whorls. Zero 
days to harvest for ears or 3 
days to livestock grazing and 
feeding. 

See previous remarks. 

Optimum timing and good 
coverage are essential for 
effective control. 

See previous remarks. 

See previous remarks. 



SMALL GRAINS 

Armywonn 

Sampling. Armyworms should be detected while they are still small and easier to control. Check fields once each week 
starting the 2nd week of May. Examine first the debris and undergrowth on the ground surface along field margins and lodged 
areas. Small worms usually are found curled in a C-shape around the bases of the plants or under the debris and winter annual 
weeds. Annyworm frass or droppings also may be found on the soil surface. If small armyworms are present in these areas, 
obtain 10 to 20 worm counts at 50-pace intervals throughout the field. Note the average size of the worms, and whether any 
defoliation of the flag leaf and/or head clipping has occurred. 

Decision-making. Parasites, diseases, insect predators, and birds usually keep armyworms under control in small grains. 
However, the effectiveness of these natural control agents is reduced during cool, wet springs and during growing seasons that 
follow years of drought. 

As a general rule, barley should be treated if the number of armyworms exceeds one per linear foot between rows and most of 
the worms are greater than 0.75-inch long. In wheat, armyworms tend to nibble on the tips of kernels rather than clip heads; 
thus, populations of two to three worms per linear foot between rows are required to justify control. In high management 
wheat fields with 4-inch rows, treatment is recommended when armyworm levels exceed 3 to 5 per square foot of surface area, 
or per linear foot of row. 

Note that wheat fields with mixed infestations of armyworms and sawfly caterpillars may need treatment even if worm counts 
of each pest do not exceed threshold levels. Also, if the grain crop is close to harvest or the majority of armyworms are longer 
than 1.5 inches and no head clipping has occurred, control may not be needed. 

Recommended insecticides for armyworm control 

Insecticide 

carbaryl 
(Sevin XLR PLUS) 
(Sevin SOS) 
(Sevin 4F) 
methomyl 
(Lannate L) 
(Lannate SP) 

microencapsulated 
methyl parathion 
(Penncap-M 2F) 

lambda-cyhalothrin 
(Karate IEC) 

Aphids 

Rate of active 
ingredient 

1-1.5 lb 
1-1.5 lb 
1-1.5 lb 

0.23-0.45 lb 
0.23-0.45 lb 

0.5-0.75 lb 

0.02-0.03 lb 

Rate of formulation 
per acre 

2-3 pt 
1 .25-1 .88 lb 
2-3 pt 

1-2 pt 
0.25-0.5 lb 

2-3 pt 

2.56-3.84 oz 

Grain aphids at tillering during fall and early spring: 

Days to 
harvest 

21 
21 
21 

7 
7 

15 

30 

Remarks 

Apply to wheat only. No 
time limits on use as 
pasture or forage. 

RESTRICTED USE. 
Do not graze or feed 
treated forage or hay to 
livestock within 1 O days 
of last treatment. 
RESTRICTED USE. 
Do not apply within 15 
days of harvest or 

razin . 
RESTRICTED USE. 
Wheat Only. Do not apply 
more than 7.68 oz per 
acre per season. 

Sampling. Grain aphids usually are held in check by their natural enemies, which include predators, parasites, and fungal 
diseases. When looking for aphids, it is important to recognize these natural enemies. Check grain fields each week starting in 
the fall or early spring if damage symptoms are evident. Infestations of aphids, particularly the greenbug and com leaf aphid, 
occasionally build up in the fall. Symptoms are often first noticed as circular, yellow to brown spots with dead plants in the 
center. These spots may increase in size if the infestation is allowed to persist. To determine aphid activity on tillering grain, 
examine 20 sites throughout the field. Each site should amsist of at least 5 linear feet of a row. Look at areas in the field that 
are showing plant stress symptoms. Aphid damage may be confused with moisture stress and/or nitrogen deficiency. Count 
the number of aphids on small plants and, if aphids are numerous, estimate the numbers per linear foot of a row of larger 
plants. Make a tally of the proportion of each species, particularly if greenbugs are present. 
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152 INSECTS: Small Grains 

Decision-making. Treatment during the fall and early spring is not often necessary, but may be needed if infestations are 
threatening and the weather is unusually mild. Treatment is suggested if aphid counts exceed 150 per linear foot of row 
throughout the majority of the field and a low degree of beneficial insect activity is present. The greenbug can be the most 
destructive because of the toxic substances it secretes during feeding, so maintain close surveillance of fields if this aphid is 
the predominate species. One exception to the treatment threshold applies to wheat under intensive-management practices 
grown in Virginia, where the transmission of virus diseases by aphids is more prevalent. Treatment of intensive management 
wheat in Virginia is suggested based on the following threshold table: 

Time of year 

Fall 

Plant untill spring growth begins 

Spring 

Suggested number needed to treat 

15-25/row-foot and yellowing areas scattered throughout the 
field. 

After spring growth resumes until hard-dough stage 100/row-foot, plants 3-6 inches tall 

200/row-foot, plants 7-10 inches tall 

300/row-foot, plants 11 + inches tall 

20-25/grain head Heading 

Grain aphids during the grain head stage: 

Sampling. To determine aphid activity after the grain beads form, count the number of aphids on 100 heads throughout the 
field. Do not bias sampling by checking a few heads along the field margins where infestations usually are higher. Check for 
natural enemies at the same time that aphids are being counted. Aphids usually are clustered as colonies among bracts of the 
grain head and may move slightly when disturbed. Anything that actively moves when disturbed is probably a predator. Make 
a note of the ratio of predators to aphids. 

Decision-making. The need for treatment depends primarily on the number of aphids, plant maturity, and the presence of 
natural enemies. Treatment during the grain head stage is generally considered when aphid numbers exceed more than 25 per 
head, especially if the crop is late, when cool weather is forecast and the natural enemy complex is lacking. Control is not 
advised if the crop is approaching the hard dough stage where there is good predator/parasite activity. Ratios of one or more 
predators to every 50 to 100 aphids are sufficient to achieve biological control. 

Recommended insecticides for aphid control 

Insecticide active 

dimethoate 
(Dimethoate 4EC) 
(Dimethoate 2.67EC) 

Malathion 57 EC 

microencapsulated 
methyl parathion 
(Penncap-M 2F) 

lambda-cyhalothrin 
(Karate IEC) 

disulfoton 
(Di-Syston SE) 

FIELD CROPS 1996< 

Rate of active Rate of formulation 
ingredient per acre 

0.25-0.38 lb 0.5-0.75 pt 
0.25-0.33 lb 0.75-1 pt 

1 lb 1.5 pt 

0.5-0.75 lb 2-3 pt 

0.02-0.03 lb 2.56-3.84 oz 

Days to 
harvest 

35 
35 

7 

15 

30 

Remarks 

May not give acceptable 
control below 60°F. Do not 
apply within 14 days of 
grazing. Labeled for use on 
wheat only. Do not make more 
than 2 applications per 
season. 

Barley and wheat. 

RESTRICTED USE. Do not 
apply within 15 days of harvest 
or grazing. 

RESTRICTED USE. Wheat 
Only. Do not apply more than 
7.68 oz per acre per season. 

RESTRICTED USE. 
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At planting In water or liquid fertilizer 

Rate of active Rate of formulation Days to 
Insecticide active Ingredient per acre harvest Remarks 

Barley 1 lb 1 pt 60 Do not graze or cut for forage 
within 30 days of treatment. 

Wheat up to 1 lb 0.25 fl oz I 1000 row ft, 60 Do not graze treated fields or 
or up to 1 pt cut for forage after any 

application. 
Foliar (Fall or Spring) 
Barley 0.5 -1 lb 0.5 - 1 pt 30 Do not graze treated fields or 

cut for forage after any 
application. 

Wheat 0.25-0. 75 lb 4-12 oz 30 Do not graze treated fields or 
cut for forage after any 
application. 

Cereal leaf beetle 
Sampling. In many areas of the mid-Atlantic states, cereal leaf beetle eggs are heavily parasitized; thus, the larval stage is 
the best indicator of the potential yield loss. Once a week, make field inspections of wheat starting in early May and of spring 
oats starting by mid-May. Examine the flag leaf of wheat or the entire tiller of oats on 5 plants at each of 10 locations in the 
field. Count the number of larvae per flag leaf or tiller and note any defoliation. 

Decision-maldng. A number of introduced parasites have been instrumental in keeping cereal leaf beetle populations below 
economic damage levels. Also, favorable planting dates may help suppress populations. Wheat planted early in the fall 
immediately after the Hessian fly-free date will be more advanced in growth the next spring than late-planted small grains. 
These early plantings will be less attractive to and more tolerant of the beetles when they peak in the spring. Cereal leaf 
beetle infestations on spring-planted oats cannot be avoided by means of planting date. Generally, barley is more advanced in 
maturity and thus less attractive when beetles are active. 

Occasionally, economic damage to winter wheat and spring oats will occur during May through early June. In wheat, the 
protection of the flag leaf is important because it may contribute as much as 50 percent to the yield capacity of the plant. A 
general estimate of loss in wheat is roughly two bushels per acre per larvae per flag leaf or when more than 50 percent of the 
flag leaf surface becomes damaged. This can easily be done by one mature larva per flag leaf. An insecticide treatment is 
suggested when larvae average two per stem in oats or one per flag leaf in maturing wheat. Once wheat reaches the hard dough 
stage, beetle damage has little effect on the yield and thus controls are not required. 

Recommended insecticides for cereal leaf beetle control 

Rate of Active Rate of formulation Days to 
Insecticide active ingredient per acre harvest Remarks 

carbaryl Apply to wheat only. No time 
(Sevin XLR PLUS) 1 lb 2 pt 21 limits on use as pasture or 
(Sevin BOS) 1.25 lb 1 lb 21 forage. 
(Sevin 4F) 1 lb 2 pt 21 

methomyl RESTRICTED USE. Do not 
(Lannate l) 0.23 lb 1 pt 7 graze or feed treated forage or 
(Lannate SP) 0.23 lb 0.25 lb 7 hay to livestock within 1 O days 

of last treatment. 

Malathion 57 EC 1 lb 1.5 pt 7 Barley and wheat. 
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Recommended Insecticides for cereal leaf beetle control (cont.) 

Insecticide active 

carbofuran 
(Furadan 4F) 

lambda-cyhalothrin 
(Karate IEC) 

Hessian Fly 

Rate of active 
Ingredient 

0.25 lb 

0.02 lb 

Rate of formulation Days to 
per acre harvest Remarks 

RESTRICTED USE. 
0.5 pt 7 Apply before heads emerge 

from boot. Do not make more 
than two applications per 
season. Do not feed treated 
forage to livestock. For 
waterfowl protection, do not 
apply on fields in proximity of 
waterfowl nesting areas 
and/or on fields where 
waterfowl are known to 
repeatedly feed. 

RESTRICTED USE. 
2.56 oz 30 Wheat Only. Do not apply 

more than 7.68 oz per acre 
per season. 

The Hessian fly is not a major pest in the mid-Atlantic states because small grains normally are planted after the adult flies 
occur ("fly-safe" date). There are no insecticidal control measures that can be applied once the field becomes infested. Control 
is based entirely upon prevention. The important components of preventative fly management include: planting wheat only 
after the fly-safe planting date; destroying volunteer wheat plants by tillage methods; and planting resistant varieties, 
especially when planting very early. Check the following tables for the fly-safe dates in your area and contact your local 
Extension agent for information on resistant varieties. 
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Safe planting dates for Maryland counties 

Anne Arundel Oct. 7 Dorchester Oct. 9 Queen Anne's Oct. 7 
Allegany Sept. 27 Frederick Oct. 2 St. Mary's Oct. 9 
Baltimore Oct. 2 Garrett Sept. 20 Somerset Oct. 10 
Calvert Oct. 8 Harford Oct. 1 Talbot Oct. 8 
Caroline Oct. 7 Howard Oct. 2 Washington Oct. 1 
Carroll Sept. 28 Kent Oct. 6 Wicomico Oct. 10 
Cecil Oct. 3 Montgomery Oct. 4 Worcester Oct. 11 
Charles Oct. 8 Prince George's Oct. 7 

Safe planting dates for Delaware counties 

New Castle Oct. 3 Kent Oct. 8 Sussex Oct. 10 

SORGHUM 

Greenbug aphid sampling/decision-making: 

A minimum of 40 randomly selected plants per field should be examined each week. Aphids are seldom evenly distributed 
across a field, so examine plants from all parts of the field. Avoid examining only field borders. Examine a greater number 
of plants in fields larger than 80 acres or if making a control decision is difficult. 

Consider these factors when making a control decision: the estimates for aphids per plant, leaf damage, percentage parasitized 
aphids (mummies), and appropriate number of greenbug predators per plant. 

Insecticide 
(Formulation) 

malathion 

Amount active 
ingredient per 
acre 

(Malathion SEC= 57%EC) 0.94 lb 

dimethoate 
(Dimethoate 4E) 

chlorpyrifos 
(Lorsban 4E) 

0.25-0.5 lb 

0.25-1 lb 

Amount product 
per acre 

1.5 pt 

0.5-1 pt 

0.5-2 pt 

Time limits: 
days before 
harvest 

7 harvest, O forage 

28 

30 

Remarks 

Do not feed or graze within 28 
days of last application. 
Make no more than 3 
applications per season. Do 
not apply after heading. 
Ground application: use 25 to 
40 gal water per acre. 
Aerial application: use 2::1 gal 
water per acre. 

Do not apply to sweet 
sorghum. To minimize 
chemical injury, do not apply 
Lorsban 4E to drought 
stressed grain sorghum 
within 3 days following 
irrigation or rain except where 
the product is applied in 
irrigation water. 
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Treatment thresholds for greenbug aphids 

Plant size 

Emergence to about 6 in 

Larger plant to boot 

Boot to heading 

Heading to hard-dough 

When to treat 

Visible damage {plants beginning to yellow) with colonies of 
greenbugs on plants. 

Aphid colonies causing red spotting or yellowing of leaves. 
Before any entire leaves are killed. 

Before the death of one functional leaf. 

When aphid numbers cause death of two normal-sized 
leaves. 

If more than 20% of the greenbugs appear brown and swollen from being parasitized, and lady bird beetles, lacewing larvae, 
and syrphid fly larvae are active, then treatment generally is not necessary 

Fall armyworm (in whorls). 

Insecticide 
(Formulation) 

methomyl 

{Lannate 1.8L)a 

(Lannate 90S)a 

aRestricted use pesticide. 

Amount active 
ingredient per 
acre 

0.225-0.45 lb 

0.225-0.45 lb 

Amount product 
per acre 

1-2 pt 

0.25-0.5 lb 

Com earworm and fall armyworm sanJPling/decision-maldng: 

Time limits: 
days befor~ 
harvest 

14 

14 

Remarks 

Fall armyworm can be difficult 
to control. Use ground 
application or application 
from helicopter only with high 
volume. Direct spray into 
whorls. Treat at 80% 
infestation (one worm per 
plant) or 40% infestation 
(multiple worms per plant). 
Treat when caterpillars are 
small. 

Pre-headed sorghum: ragged shothole damage may be evident and at times 40-60% of plant will have dramatic heavy leaf 
damage, but worm control in the whorl stage is rarely justified. Late-whorl heading: begin to sample heads soon after 
flowering and continue until the soft dough stage is reached. Sample minimum of 200 plants at 20 sites within a small field 
of 10 acres or less. Treat only when larvae damage the head or the developing growing point and worms average 2 or more 
per head. Open-headed hybrids are damaged less than the compact or closed-headed types. 

Sorghum webworm sampling/decision-maldng: 

Make frequent head inspections when sorghum is beginning to flower and continue at 5-day intervals until hard dough. To 
examine heads for sorghum webworm, beat heads on a piece of paper or white handkerchief. Small larvae (less than 1/8th-in 
long) commonly overlooked during head inspections will be detected with this method. 

Application of an approved insecticide is suggested when five or more small larvae are found per head. 

l'r!I- "~- ~,., ,., .. ·- . ,. . . "" . 
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Corn earworm. fall armyworm. and sorghum webworm On seed heads). 

Insecticide 
(Formulation) 

carbaryl 
(Sevin XLR Plus) 
(Sevin 4F} 
(Sevin SOW} 
(Sevin BOS) 

methomyl 

(Lannate 1.al)a 

(Lannate 90S)a 

lambda-cyhalothrin 

(Karate 1 EC) a 

aRestricted use pesticide. 

Amount active 
ingredient per 
acre 

1-2 lb 
1-2 lb 
1-2 lb 
1-2 lb 

0.225-0.45 lb 
0.225-0.45 lb 

0.02-0.03 lb 

Amount product 
per acre 

2-4 pt 
2-4 pt 
2-4 lb 
1.25-2.5 lb 

1-2 pt 
0.25-0.5 lb 

2.56-3.84 oz 

Sorghum Midge Sampling/Decision making. 

Time llmlts: 
days before 
harvest 

21 grain, O forage 
21 grain, O forage 
21 grain, O forage 
21 grain, 0 forage 

14 
14 

30 

INSECTS: Sorghum 157 

Remarks 

Direct spray into forming 
heads for optimum insect 
control. 

Methomyl is product of 
choice for fall armyworm 
control. Apply at 50% bloom 
and 3 to 5 days later if 
needed. Use higher rates for 
serious infestations and for 
aerial applications. 
Threshold is 1 medium-to
large earworm or armyworm 
per head or 3 webworms per 
head. 

Apply as required by 
scouting, usually at intervals 
of 5 or more days. Apply by 
ground or air using sufficient 
water for full coverage. 
Aerial Application: Use~ 
2 gal water per acre. 
Do not apply > 0.48 pt per 
acre per season. In soft 
dough stage, do not apply > 
0.16 pt per acre per season. 

To determine the presence of sorghum midge, fields should be inspected during midmorning until shortly after noon when 
midges are most active. Each day a new midge population appears; inspect fields daily. Midge adults can be detected crawling 
on or flying about flowering grain heads. Use of a clear plastic bag as a trapping device quickly slipped over sorghum ~ 
is helpful in detecting and counting midge adults. Windy weather conditions make midges more difficult to locate and sample 
accurately. 

To determine the need for chemical control, an assessment of crop development, yield potential and midge density is required 
Daily evaluation of these factors is encouraged during flowering. 

Midge resistant sorghum hybrids are available commercially and, within limits, provide an additional management tool. At 
similar infestation levels of ovipositing midge females, resistant hybrids generally suffer one-third the damage that susceptible 
sorghum hybrids suffer. The antibiosis resistance increases the economic threshold level to five adults per head during 
flowering compared with one midge per head for susceptible hybrids. When adult midge densities exceed five per panicle 
during flowering in resistant hybrids, insecticide applications at 5-day intervals are required. 
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Amount active Time limits: 
Insecticide ingredient per Amount product days before 
(Formulation) acre per acre harvest Remarks 

carbaryl Direct spray into forming 
(Sevin XLR Plus) 0.75-1 lb 1.5-2 pt 21 grain, 0 forage heads for optimum insect 
(Sevin 4F) 0.75-1 lb 1.5-2 pt 21 grain, O forage control. Treat for sorghum 
(Sevin SOW) 0.75-1 lb 1.5-2 lb 21 grain, 0 forage midge when 25-30 percent of 
(Sevin SOS) 1.5 lb 1.875 lb 21 grain, O forage heads have emerged from 

boot and are in bloom. 
Repeat application in 3-5 
days if adults are still active. 

lambda-cyhalothrin Apply as required by 

(Karate 1 EC) a 0.015-0.02 lb 1 .92-2.56 oz 30 scouting, usually at intervals 
of 5 or more days. Apply by 
ground or air using sufficient 
water for full coverage. 
A1ci1I ARRll,1Uga: Use ~ 
2 gal water per acre. 
Do not apply > 0.48 pt per 
acre per season. In soft 
dough stage, do not apply> 
0.16 pt per acre per season. 

chlorpyrifos Apply when 30 to 50% of the 
(Lorsban 4E) 0.25 lb 0.5 pt 30 seed heads are in bloom, 

repeat at 3-day intervals if 
needed. Do not apply to 
sweet sorghum. To minimize 
chemical injury, do not apply 
Lorsban 4E to drought 
stressed grain sorghum 
within 3 days following 
irrigation or rain except where 
the product is applied in 
irrigation water. 

dimethoate Do not feed or graze within 28 
(Dimethoate 4E) 0.125-0.25 lb 0.25-0.5 pt 28 days of last application. 

Make no more than 3 
applications per season. Do 
not apply after heading. 
Ground agglication: use 25 to 
40 gal water per acre 
Aerial agglication: use ~ 1 gal 
water per acre. 

methomyl Apply at 50% bloom and 3 to 
(Lannate 1.8L)a 0.225-0.45 lb 1-2 pt 14 5 days later if needed. 

(Lannate 90S)a 0.225-0.45 lb 0.25-0.5 lb 14 

aRestricted use pesticide. 



SOYBEANS 

Mexican bean beetle, green cloverworm 
Sampling. Check for overwintered Mexican bean beetles as soon as the plants emerge, and first examine the field margins 
next to overwintering areas. Determine the extent of the infestation because feeding injury usually is not evenly distributed 
during the early season. Countthe number of beetles over a 3-foot section of row in at least five locations in the infested area. 
Estimate the level of stand reduction if seedlings are killed, or estimate the percentage of defoliation on older plants. Bean leaf 
beetles also may cause damage to young soybean plants. These insects prefer tender plant tissue and leave rounded holes on 
leaves. This type of leaf injury is distinguishable from the lacelike injury caused by Mexican bean beetles. 

Mexican bean beetle and green cloverworm infestations usually do not reach economic levels before August. Early-planted, 
full-season soybeans usually attract more colonizing beetles than do later fields. However, double-crop fields may become 
infested with adults that are moving out of maturing fields late in the season in search for more succulent foliage. Start 
scouting for both insect pests at least weekly during late July through September. Examine the entire field because larval 
populations may be localized. Check the undersides of leaves on plants and keep a tally of the number of egg masses, young 
larvae, older larvae, pupae, and adults. When possible, use a drop cloth to determine numbers in fields with wide rows. 
Estimate defoliation to the nearest 10 percent on 20 to 30 plants selected throughout the field. Each plant should be pulled up 
to examine the total leaf area; not just the upper canopy leaves. 

When sampling, remember to check for diseased or parasitized larvae because the natural enemies play an important role in 
controlling these pests. Mexican bean beetles may be suppressed if you release parasitic wasps. The State Departments of 
Agriculture and grower cooperatives sponsor parasite release programs in several states in the mid-Atlantic area. These tiny 
parasites, released at carefully managed nursery plots each year, attack the older larvae and help to keep Mexican bean beetle 
populations below damaging levels. Clover worms are killed by a fungal disease which causes larvae to become hard, 
mummified, and covered with powdery white to light green spores. The presence of diseased worms usually signals the decline 
of the pest population. 

Decision-making. Spray only when Mexican bean beetles and/or leaf-feeding caterpillars are actively feeding. At seedling, 
spray when defoliation reaches 40 percent with 2 to 3 beetles per plant throughout the field. At prebloom, spray when 
defoliation exceeds 30 percent, with 20 or more adults and/or larvae per 3-foot row. At bloom and podset, spray when 
defoliation exceeds 15 percent, with 16 or more adults and/or larvae per 3-foot of row. Consider the relative size and age 
composition of the population. If eggs and pupae of the Mexican bean beetle are the predominant stages it is advisable to wait 
until egg hatch or adult emergence before treating. Also consider the presence of natural controls, such as cloverworms 
infected with fungal disease or parasitized Mexican bean beetle larvae (mummies). 

Recommended insecticides for bean beetle and cloverworm control 

Insecticide 
and 
formulation 

permethrin 
(Pounce 3.2 EC) 
(Pounce 25 WP) 
(Ambush 2E) 
(Ambush 25WP) 

esfenvalerate 
(AsanaXL) 
(bean leaf beetle) 

lambda-cyhalothrin _ 
(Karate 1 EC) 

microencapsulated 
methyl parathion 
(Penncap-M 2F) 

Rate of 
active 
ingredient 

0.05-0.1 lb 
0.05-0.1 lb 
0.05-0.1 lb 
0.05-0.1 lb 

0.015-0.03 lb 
0.03-0.05 lb 

O.o15-0.025 lb 

0.5-0.75 lb 

Rate of 
formulation 
per acre 

2-4oz 
3.2-6.4 oz 
3.2-6.4 oz 
3.2-6.4 oz 

2.9-5.8 oz 
5.8-9.6 oz 

1.92-3.2 oz 

2-3 pt 

Time limits: 
days before 
harvest 

60 
60 
60 
60 

21 

45 

20 

Remarks 

RESTRICTED USE. Do not make 
more than two applications per season. 
Do not graze or harvest for forage. 
Extremely toxic to fish. 

RESTRICTED USE. Do not feed or 
graze livestock on treated plants. Do not 
exceed 0.2 lb ai per acre per season. 
Extremely toxic to fish. 

RESTRICTED USE. Do not apply 
more than 7 .68 oz per acre per season. 
Do not graze or harvest treated soybean 
forage, straw or hay for livestock feed. 

RESTRICTED USE. Do not make 
more than two applications per year. Do 
not apply within 20 days of harvest or 
grazing. 
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Insecticide Rate of Rate of Time limits: 
and active formulation days before 
formulation Ingredient per acre harvest Remarks 

Bacillus thuringiensis see labels Use for cloverworms and other caterpillar 

(Javelin WG) 0.25-0.5 lb 0 pests. More effective with small larvae, 

(Biobit 3.2 WP) 1-2 lb 0 is slower acting, but one of the safest 
(MVP) 4-6 pt 0 options--oral LD50 is 20,000 milligrams/ 

kilogram. Will not control beetles or 
sucking insects. 

Malathion 57EC 1.9 lb 3 pt 0 

methomyl RESTRICTED USE. Wait 3 days to 
(Lannate L) 0.23-0.45 lb 1-2 pt 14 feed or graze as forage or 7 days for 
(Lannate SP) 0.23-0.45 lb 0.25-0.5 lb 14 hay. Up to two applications may be used 

per season. 

carbaryl Bee caution. Application to wet foliage or 
(Sevin XLR PLUS) 0.5-1.0 lb 1-2 pt 0 during periods of high humidity may 
(Sevin BOS) 0.5 lb 0.66 lb 0 cause injury to tender foliage. 
(Sevin 4F) 0.5-1.0 lb 1-2 pt 0 

thiodicarb Use lower rates for maximum protection 
(Larvin 3.2) 0.45-0. 75 lb 1B-30 oz 2B of beneficials where moderate pest 
(green cloverworm) 0.25-0.4 lb 10-16 oz populations exist. Do not feed forage, 

hay, or straw to livestock. 

(Larvin OF WSP) 
(gren cloverworm) 0.25-4.0 lb 0.3-0.5 lb 2B 
(bean leaf beetle) 0.45-0. 75 lb 0.6-0.9 lb 

chlorpyrifos Do not feed or graze livestock on treated 
(Lorsban 4E) 0.5-0.75 lb 1-1.5 pt 2B plants. 
(Mexican bean beetle) 0.5-1.0 lb 1-2 pt 
(bean leaf beetle) 0.25-0.5 lb 0.5-1 pt 
(green cloverworm) 

Thrips 
Sampling/decision-making. Thrips rarely require treatment; however, early season injury to drought-stressed plants may 
occasionally reduce yields. Both nymphs and adults feed on the undersides of the leaves, causing small, silvery streaks am 
whitish or yellowish discoloration. Treatment may be required when injury appears on drought-stressed plants and more than 
eight thrips per leaflet are found. Treatment is not recommended in non-stressed fields because soybeans can tolerate thrips 
injury. 

Recommended insecticides for thrips control 
Insecticide Rate of Rate of Time limits: 
and active formulation days before 
formulation ingredient per acre harvest Remarks 
carbaryl Bee caution. Application to wet foliage or 
(Sevin XLR PLUS) 1.0 lb 2 pt 0 during periods of high humidity may 
(Sevin BOS) 1.0 lb 1.25 lb 0 cause injury to tender foliage. 
(Sevin 4F) 1.0 lb 2 pt 0 

methomyl RESTRICTED USE Wait 3 days to 
(Lannate L) 0.23-0.45 lb 1-2 pt 14 feed or graze as forage or 7 days for hay. 
(Lannate SP) 0.23-0.45 lb 0.25-0.5 lb 14 Up to two applications may be used per 

season. 

microencapsulated RESTRICTED USE. Do not make 
methyl parathion· more than two applications per year. Do 
(Penncap-M 2F) 0.5-0.75 lb 2-3 pt 20 not apply within 20 days of harvest or 

grazing. 
lambda-cyhalothrin RESTRICTED USE. Do not apply 
(Karate 1 EC) 0.015-0.025 lb 1.92-3.2 oz 45 more than 7.6Boz per acre per season. 

Do not graze or harvest treated soybean 
forage, straw or hay for livestock feed. 
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Potato leafhopper 

Sampling/decision-making. Leafhoppers attack soybeans during late June through July but rarely reach population levels 
that affect yields. Using a standard 15-in sweep net, take five sweeps in each of five locations in the field. Count the number 
of leafhoppers and empty the net before proceeding to the next location. A single sweep consists of a swath of the net along 
the row in the top one-third of the plant in one direction only. 

The symptoms of leafhopper injury include localized stippling, curling, and yellowing of leaf margins. Treatment is 
suggested when injury appears and infestations exceed four leafhoppers per sweep in stressed beans or eight leatboppers per 
sweep in normal growing fields. Dense pubescent varieties are less susceptible. 

Recommended insecticides for leafhopper control 

Insecticide 
and 
formulation 

permethrin 
(Pounce 3.2 EC) 
(Pounce 25 WP) 
(Ambush 2E) 
(Ambush 25WP) 

esfenvalerate 
(Asana XL) 

lambda-cyhalothrin 
(Karate 1 EC) 

microencapsulated 
methyl parathion 
(Penncap-M 2F) 

carbaryl 
(Sevin XLR PLUS) 
(Sevin SOS) 
(Sevin 4F) 

Spider mites 

Rate of 
active 
ingredient 

0.05-0.1 lb 
0.05-0.1 lb 
0.05-0.1 lb 
0.05-0.1 lb 

0.015-0.03 

0.015-0.025 lb 

0.5-0.75 lb 

1.0 lb 
1.0 lb 
1.0 lb 

Rate of 
formulation 
per acre 

2.0-4.0 oz 
3.2-6.4 oz 
3.2-6.4 oz 
3.2-6.4 oz 

2.9-5.8 oz 

1.92-3.2 oz 

2.0-3.0 pt 

2.0 pt 
1.25 lb 
2.0 pt 

Time limits: 
days before 
harvest 

60 
60 
60 
60 

21 

45 

20 

0 
0 
0 

Remarks 

RESTRICTED USE. Do not make 
more than two applications per season. 
Do not graze or harvest for forage. 
Extremely toxic to fish. 

RESTRICTED USE. Do not feed or 
graze livestock on treated plants. Do not 
exceed 0.2 lb ai per acre per season. 
Extremely toxic to fish. 

RESTRICTED USE. Do not apply 
more than 7.68 oz per acre per season. 
Do not graze or harvest treated soybean 
forage, straw or hay for livestock feed. 

RESTRICTED USE. Do not make 
more than two applications per year. Do 
not apply within 20 days of harvest or 
grazing. 

Bee caution. Application to wet foliage or 
during periods of high humidity may 
cause injury to tender foliage. 

Sampling/decision-making. Mite outbreaks usually are associated with hot, dry weather, which accelerates reproduction 
and development. During periods of high humidity and field moisture, a fungal disease can reduce populations but high 
temperatures can nullify these effects. Outbreaks also are associated with the application of certain insecticides that kill natural 
enemies and/or seem to make the soybean plant more nutritionally suitable for mites. 

Check weekly for mites, starting in early July through August, especially during a hot, dry season. Concentrate on the field 
borders and look for the early signs of white stippling at the bases of the leaves. Do not confuse mite damage with chy 
weather injury, mineral deficiencies, and herbicide injury. If feeding injury is evident, press the undersides of a few damaged 
leaves on white paper to reveal any crushed mites. Determine the extent of the infestation and assess the level of injury by 
examining 20 to 30 plants in the infested area. Field infestations often show defoliated or injured plants at some localized 
point, with injury becoming less evident and extending in a widening arc into the field. 

If isolated spots of mite activity are confined to the perimeter of the field, spot-treatment using ground equipment is 
recommended to prevent further spread of mites into the field. If the infestation is distributed throughout the interior of the 
field, treatment of the entire field is suggested if live mites are numerous (20 to 30 per leaflet) and more than 50 percent of the 
plants show stippling, yellowing, or defoliation over more than one-third of the leaves. If rains come, mite development and 
survival will decrease but may not drop to economic levels if heavy populations are developing under high temperatures. 
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Recommended insecticides for spider mite control 

Insecticide 
and 
formulation 

dimethoate 
(Dimethoate 4EC) 
(Dimethoate 2.67EC) 

chlorpyrifos 
(Lorsban 4E) 

lambda-cyhalothrin 
(Karate 1 EC) 

Rate of Rate of 
active formulation 
Ingredient per acre 

o·.5 lb 1.0 pt 
0.5 lb 1.5 pt 

0.25-0.5 lb 0.5-1.0 pt 

0.031b 3.84 oz 

Corn Earworm and Other Podworms 

Time llmlts: 
days before 
harvest 

21 
21 

28 

45 

Remarks 

Do not feed or graze within 5 days of the 
last application. Do not store above 90° 
F or below 32° F. 

May need second spray 4 to 5 days after 
initial treatment to control newly hatched 
mites. Do not graze or feed forage within 
14 days after application. Use of 
vegetable oil as an adjuvant may improve 
control during hot weather. 

RESTRICTED USE. Suppression 
only. Do not apply more than 7.68 oz 
per acre per season. Do not graze or 
harvest treated soybean forage, straw or 
hay for livestock feed. 

Sampling. Outbreaks often follow a midsummer drought, which causes the com to ripen earlier and become less attractive to 
the moths. Female moths prefer to lay eggs in open-canopied, late-blooming soybean fields. Drought conditions also delay 
soybean maturity and prevent normal canopy growth, so peak moth activity is more coincidental with blooming of open
canopied fields. 

Sampling for pod feeders, like com earworm, should be done on a weekly basis from mid-August through September. If row 
spacing is 30 inches or greater any of the techniques described below can be used to sample for insects. Narrow-row beans, 21 
inches or less, are best sampled with either the sweep net or rigid beat cloth. Concentrate on high-risk fields, such as ones 
that have open canopies, are late flowering or were previously treated with insecticides. 

Standard beat or ground cloth. For each sample, place a standard 3-foot ground cloth on the ground between rows and shake 
the plants bordering both sides vigorously. The number of insects shaken onto the cloth will be the number per 6 feet of 
row, so divide by 6 to get the number per Row-Foot. About ten samples should be taken in each 40 acre area. Thresholds 
are based on number or earworms per Row-Foot. 

Rigid beat cloth. The RBC works on the same principle as a standard beat cloth but the RBC is not flexible. Samples are 
taken by placing the sampler on its side between two rows of plants (plants cannot be seriously lodged) and beating or 
vigorously shaking adjacent plants into the sampler while it is leaned away from those plants at about a 45° angle. Two 7-
inch rows are beaten and one 14-inch or 21-inch row is beaten per sample. Thresholds are based on the number of earworms 
PER SAMPLE. 

Sweep net. Each sample should consist of 15 net sweeps with a 15-inch diameter sweep new done continuously one after the 
other. Each sweep consists of swinging the net in one direction through the foliage so that the top of the net passes 2 or 3 
inches below the tops of plants. Fifteen consecutive sweeps are done from one side to the other while walking down a middle 
row. Swing the net with enough force to dislodge insects into the net. If some leaves are not broken off and in the net after 
the sample, the sampler is not using enough force. Each swing should pass through the tops of 5, 3, or 2 rows in 7-inch, 
14-inch, or 21-inch row-space plantings, respectively. After each sample, stop and count how many earworms are in the net. 
Thresholds are based on the number of earworms PER SAMPLE. 

Decision making. Treatment is suggested if sample counts exceed economic thresholds. Thresholds are presented in the 
following table. 



Corn Earworm Thresholds In Soybeans 1 

Row Width 

Rigid Beat Cloth3 

' Beat Ck>tti:'. . . . " . 

Standard ~r Ri9Ki4 

1 Only count worms 3/8 inch or longer. 

2 Based on a 15 sweep sample. 

3 Number per sample. 

14" 
21" 
36' 
T' 

14" 
21" 

4 Number per row foot rather than number per sample. 
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Rows Sampled Threshold 

. . =-~-::~:· :~:;A:: ·:·x«·~::::::;:~ 

. .>=·::~: £H~fl~ 

The timing strategy is to wait until most of the larvae are three-eights of an inch or more in length and then treat 
when pod damage is first evident. This allows for most egg laying and hatching to occur before treatment and thus reduces the 
chances of a second spray being needed later. Some defoliation may occur before it is time to treat and this injury should be 
evaluated just like that of any defoliator. If other defoliating pests are present when pod damage is first evident, then 
adjustments should be made in the treatment thresholds for earworms. For example, if green cloverworms are actively feeding 
and have already caused 15 percent defoliation, then insecticide treatment would be justified at lower earworm infestations, 
about one-half the normal threshold. Finally, treatment may not be necessary if the majority of worms are infected with the 
fungus disease. This white to greenish white fungus can have a significant impact on earworm populations. 

Recommended 

Insecticide 
permethrin 
(Pounce 3.2 EC) 
(Pounce 25 WP) 
(Ambush 2E) 
(Ambush 25WP) 

esfenvalerate 
(AsanaXL) 

tralomethrin 
(Scout X-Tra) 

lambda-cyhalothrin 
(Karate 1 EC) 

i nsectlcides for corn 

Rate of active 
ingredient 

0.1-0.2 lb 
0.1-0.2 lb 
0.1-0.2 lb 
0.1-0.2 lb 

0.03-0.05 lb 

0.012-0.016 lb 

0.015-0.025 lb 

earworm control 

Rate of 
formulation per Time 
acre days 

4.8 oz 
6.4-12.8 oz 
6.4-12.8 oz 
6.4-12.8 oz 

5.8-9.6 oz 

1.7-2.3 oz 

1.92-3.2 oz 45 

limits: 
to harvest Remarks 

RESTRICTED USE. 
Do not make more than 
two applications per 
season. Do not graze or 
harvest for forage. Use 
high rates when the 
majority of infestations is 
composed of older larvae. 
Extremely toxic to fish. 
RESTRICTED USE. 
Do not feed or graze 
livestock on treated 
plants. Do not exceed 
0.2 lb ai per acre per 
season. Extremely toxic 
to fish. 
RESTRICTED USE. 
Do not graze or harvest 
treated soybean forage, 
straw or hay for livestock 
feed. 
RESTRICTED USE. 
Do not apply more than 
7.68 oz per acre per 
season. Do not graze or 
harvest treated soybean 
forage, straw or hay for 
livestock feed. 
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Rate of 
Rate of active formulation per Time limits: 

Insecticide Ingredient acre days to harvest Remarks 

microencapsulated RESTRICTED USE. 
methyl parathion Do not make more than 
(Penncap-M 2F) 0.75-1.0 lb 3.0-4.0 pt 20 two applications per year. 

Do not apply within 20 
days of harvest or 
grazing. 

carbaryl Bee caution. 
(Sevin XLR PLUS) 0.5-1.5 lb 1.0-3.0 pt 0 Applications to wet 
(Sevin BOS) 1.0-1.5 lb 1 .25-1 .88 lb 0 foliage or during periods 
(Sevin 4F) 0.5-1.5 lb 1.0-3.0 pt 0 of high humidity may 

cause injury to tender 
foliage. 

thiodicarb Use lower rates for 
(Larvin 3.2) 0.25-0.4 lb 10.0-16.0 oz 28 maximum protection of 
(Latvin OF WSP) 0.25-0.4 lb 0.3-0.5 lb 28 beneficials where 

moderate pest 
populations exist. Do not 
feed forage, hay, or 
straw. 

methomyl RESTRICTED USE. 
(Lannate L) 0.23-0.45 lb 1.0-2.0 pt 14 Wait 3 days to feed or 
(Lannate SP) 0.23-0.45 lb 0.25-0.5 lb 14 graze as forage or 7 days 

for hay. Up to two 
applications may be used 
per season. 

chlorpyrifos Do not feed or graze 
(Lorsban 4E) 0.5-1 .0 lb 1.0-2.0 pt 28 livestock on treated 

plants. 

Bacillus thuringiensis see labels More effective with small 
(Javelin WG) 1.0 lb 0 larvae. Suppression only 
(Biobit 3.2 WP) 1.0-2.0 lb 0 of only large larvae. Is 
(MVP) 4.0-6.0 pt 0 slower acting, but one of 

the safest options--oral 
LD50 is 20,000 
milligrams/kilogram. 

Recommended insecticides for grasshopper control 

carbaryl Bee caution. 
(Sevin XLR PLUS) 0.5-1.5 lb 1.0-3.0 pt 0 Applications to wet 
(Sevin 4F) 0.5-1.5 lb 1.0-3.0 pt 0 foliage or during periods 

of high humidity may 
cause injury to tender 
foliage. 

chlorpyrifos Do not feed or graze 
(Lorsban 4E) 0.25-0.5 lb 0.5-1.0 pt 28 livestock on treated 

plants. 

dimethoate Do not feed or graze 
(Dimethoate 4EC) 0.5 lb 1.0 pt 21 within 5 days of the last 
(Dimethoate 2.67EC) 0.5 lb 1.5 pt 21 application. Do not store 

above 90° F or below 32° 
F. 



Rate of 
Rate of active formulation per Time limits: 

Insecticide Ingredient acre days to harvest 

esfenvalerate 
(Asana XL) 0.03-0.05 lb 5.8-9.6 oz 21 

microencapsulated 
methyl parathion 
(Penncap-M 2F) 0.5-0.75 lb 2.0-3.0 pt 20 

Recommended insecticides for fall, yellowstriped, and beet armyworm 

carbaryl 
(Sevin XLR PLUS) 
(Sevin SOS) 
(Fall armyworm) 
(yellowstriped 
armyworm) 

thiodicarb 
(Larvin 3.2) 
(Larvin OF WSP) 

methomyl 
(Lannate L) 

permethrin 
(beet armyworm only) 

(Pounce 3.2) 
(Pounce 25 WP) 
(Ambush 2E) 
(Ambush 25WP) 

esfenvalerate 
(AsanaXL) 

tralomethrin 
(Scout X-Tra) 

1.0-1.5 lb 

1.0-1.5 lb 
2.0-2.4 lb 

0.25-0.4 lb 
0.25-0.4 lb 

0.23-0.45 lb 

0.1-0.2 lb 
0.1-0.2 lb 
0.1-0.2 lb 
0.1-0.2 lb 

2.0-3.0 pt 

1 1/4-1 7/8 lb 
2 1/2-3.0 lb 

10.0-16.0 oz 
0.3-0.5 lb 

1.0-2.0 pt 

4.8 oz 
6.4-12.8 oz 
6.4-12.8 oz 
6.4-12.8 oz 

8 

28 
28 

14 

60 
60 
60 
60 

Recommended insecticides for stinkbug control 

0.03-0.05 lb 5.8-9.6 oz 21 

0.016-0.024 lb 2.3-3.3 oz 21 
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Remarks 

RESTRICTED USE. 
Do not feed or graze 
livestock on treated 
plants. Do not exceed 
0.2 lb ai per acre per 
season. Extremely toxic 
to fish. 

RESTRICTED USE. 
Do not make more than 
two applications per year. 
Do not apply within 20 
days of harvest or 
grazing. 

Bee caution. 
Applications to wet 
foliage or during periods 
of high humidity may 
cause injury to tender 
foliage. 

Use lower rates for 
maximum protection of 
beneficials where 
moderate pest 
populations exist. Do not 
feed forage, hay, or 
straw. 

RESTRICTED USE. 
Wait 3 days to feed or 
graze as forage or 7 days 
for hay. Up to two 
applications may be used 
per season. 

RESTRICTED USE. 
Do not make more than 
two applications per 
season. Do not graze or 
harvest for forage. Use 
high rates when the 
majority of infestations is 
composed of older larvae. 
Extremely toxic to fish. 

RESTRICTED USE. 
Do not feed or graze 
livestock on treated 
plants. Do not exceed 
0.2 lb ai per acre per 
season. Extremely toxic 
to fish. 

RESTRICTED USE. 
Do not graze or harvest 
treated soybean forage, 
straw or hay for livestock 
feed. 
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Rate of 
Rate of active formulation per Time limits: 

Insecticide Ingredient acre days to harvest Remarks 

microencapsulated RESTRICTED USE. 
methyl parathion 0.75-1.0 lb 2.0-3.0 pt 20 Do not make more than 
(Penncap-M 2F) two applications per year. 

Do not apply within 20 
days of harvest or 
grazing. 

chlorpyrifos Do not feed or graze 
(Lorsban 4E) 1.0 lb 2.0 pt 28 livestock on treated 

plants. 

carbaryl Bee caution. 
(Sevin 805) 1.0-1.5 lb 1 1/4-1 7/8 lb 0 Applications to wet 

foliage or during periods 
of high humidity may 
cause injury to tender 
foliage. 

lambda-cyhalothrin RESTRICTED USE. 
(Karate 1 EC) 0.025-0.03 lb 3.2-3.84 oz 45 Do not apply more than 

7.68 oz per acre per 
season. Do not graze or 
harvest treated soybean 
forage, straw or hay for 
livestock feed. 

Recommended insecticides for soybean looper control 

permethrin RESTRICTED USE. 
(Pounce 3.2 EC) 0.05-0.1 lb 2.0-4.0 oz 60 Do not make more than 
(Pounce 25 WP) 0.05-0.1 lb 3.2-6.4 oz 60 two applications per 
(Ambush 2E) 0.1-0.2 lb 6.4-12.8 oz 60 season. Do not graze or 
(Ambush 25WP) 0.1-0.2 lb 6.4-12.8 oz 60 harvest for forage. Use 

high rates when the 
majority of infestations is 
composed of older larvae. 
Extremely toxic to fish. 

thiodicarb Use lower rates for 
(Larvin 3.2) 0.45-0. 75 lb 18.0-30.0 oz 28 maximum protection of 
(Larvin OF WSP) 0.45-0. 75 lb 0.6-0.9 lb 28 beneficials where 

moderate pest 
populations exist. Do not 
feed forage, hay, or 
straw. 

methomyl RESTRICTED USE. 
(Lannate L) 0.45-0.9 lb 2.0-4.0 pt 14 Wait 3 days to feed or 

graze as forage or 7 days 
for hay. Up to two 
applications may be used 
per season. 



Stored Grain 
R.L. Pienkowski, Entomologist, Virginia Tech; 

W.F. Wilke, Extension Agricultural Engineer, University of Minnesota 

Damage Caused By Insects 

Pest insects and insect parts in products intended for human food are considered filth and are prohibited. The Federal Grain 
Inspection Service administers grain inspection and standards. They have established the following tolerances for insects in 
1000 grams (about 1 quart) of grain: 

Wheat, Rye or Triticale: 
2 live insects 

Corn, Sorghum, Barley, Oats, Soybeans, etc: 
2 live weevils or 
1 live weevil and 5 other live insects or 
10 other live insects 

"Weevil" refers to several types of insects which attack whole kernels, and are either small beetles with snouts or small 
beetles which tend to be cylindrical and blunt at both ends. "Other Live Insects" in stored grain may include many different 
species, most of which are small beetles, beetle larvae, small caterpillars, or small tan-colored moths. Grain in excess of the 
above tolerance is graded "Infested;" if properly fumigated this label may be removed. Wheat with 32 or more insect-damaged 
kernels per 100 grams is labeled "Sample Grade." The market determines the use and value of the grain based on these atxl 
other quality assessments . A purchaser may discount or refuse to accept grain containing insects, or grain which has been 
damaged by insects. 

Insects and mites in stored grain may hollow out kernels, cause grain shrinkage, increase grain spoilage due to mold and other 
microorganisms, increase dockage (foreign material and small pieces of grain), and web the grain together with silk. Spoilage 
caused by fungi often results from decreased aeration and increased temperature and moisture (hot spots) in portions of the 
grain with heavy insect infestations. 

Farmers storing grain for use as animal feed can tolerate higher numbers of insects than growers planning to market their 
grain for processing or export. Nevertheless, the basic control measures should be applied to all stored grain, unless it is to 
be stored only during cool weather and the grain itself is cool (Less than 60° F). 

Stored Grain Insect Control 

CONTROL SUMMARY - Proper sanitation will remove the source of most insect infestations in stored grain, old 
infested grain and grain remnants. Empty bin sprays are necessary since even the most thorough cleaning cannot 
eliminate all grain remnants. Be sure the grain you store is dry, since most insect pests require a grain moisture content 
of 12-18%. Warm temperature is another insect pest requirement; bin aeration when outdoor temperatures are cooler than 
the temperature of the grain can slow insect development. An insecticidal grain protectant added to the grain when the 
bin is being filled helps prevent subsequent infestations. An insecticidal top-dressing may be necessary if moth larvae, 
which attack the top layers, become a problem. Periodic sampling is necessary to be sure that you know the condition of 
your grain. If a problem develops, and you intend to continue storing this grain, you may need to have the bin 
fumigated. Each of these areas is discussed in more detail below. 

SANITATION - Be certain that the bin is completely clean and free of grain and insects before new grain is added. Clean the 
walls, ceiling, sills, ledges, floors, ventilation areas under perforated bin floors, and areas around the outside of the bin. 
Use both a broom and vacuum. Insects will breed in these areas and move into the new grain. Remove vegetation from 
around the bins. Clean all grain handling equipment, feed bins, feed rooms, and animal feeders. Do not add new grain to 
old, previously stored grain. Clean and treat bins 2-3 weeks before adding new grain. 

Most insect infestations in stored grain originate in the immediate area of the storage site. They are seldom brought in 
from the field, nor do they often fly long distances. However, many species can fly, and may move from one bin to 
another or from a feed room to a bin; thus area sanitation is important. 
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SPRAY EMPTY BIN - After the thorough cleaning is completed and prior to adding new grain, spray the empty bin using 
one of the insecticides listed in Table 1. Completely spray to run-off the inside surface, as much of the outside as 
possible including the nearby ground surface, aeration ducts, and grain handling equipment. Use a hand garden or power 
sprayer. Concentrate on cracks and crevices which are difficult to clean. Try to spray at least 2 weeks prior to adding 
new grain to obtain as much insect mortality as possible, but be sure to allow at least 24 hours for the spray to dry. 
Empty bin sprays are recommended if you store grain in the summer, if there are areas you have difficulty cleaning, or if 
you have had insect pest problems in the past. 

STORE DRY GRAIN - Grain should be stored at no more than 12% moisture. Insect pests and fungi may develop rapidly in 
grain with a moisture content over 12%. 

BIN FACILITIES - The ideal bin is weather tight, rodent proof, steel, on a moisture-proof concrete base. It should be 
equipped with a perforated-floor aeration system and weather-proof roof vent. For older bins be sure that all moisture 
leaks are well caulked. Once grain treated with an insecticidal grain protectant has been placed in a bin, attempt to seal 
the sides and bottom of the bin, including the aeration fan, so that most insects can enter grain only at the top of the bin. 
The top can be more readily sampled and treated with a top-dressing. 

TEMPERATURE I AERATION - Insects reproduce rapidly at temperatures of 60 - 90° F. Thus farm-stored wheat, rye or 
oats are more likely to have insect problems than com. Grain harvested and stored in mid-summer is more susceptible 
than com which is stored in the fall . Bin aeration at times of low outside temperature and humidity can be useful in 
reducing the temperature of a grain mass. The upper surface of the grain mass should be level to permit even aeration. 
When bins are filled, fines (broken grain, weed seed, dust and debris) will accumulate in the center. This material inhibits 
aeration and is an excellent environment for insects and mold. Use of a grain spreader can reduce this problem. For grain 
which is to be stored through the winter, aeration in the fall can deter moisture migration in the bin. Moisture migration 
is caused by differential temperatures in different parts of the grain mass and the resulting convective flow of air through 
the grain mass, and can result in accumulating moisture condensation in the upper center of the grain mass. Mold am 
insects will develop more rapidly under these conditions. 

CHEMICAL GRAIN PROTECT ANTS - These are insecticides which may be OOded to grain at the auger when the bin is 
being filled, to protect against insect damage. They may also be OOded to the upper surface of the grain in the bin to 
protect against damage by moths (See top dressing, below). Recommended insecticides are listed in Table 2. These 
insecticides are generally dripped onto the grain at the auger; one type of applicator is shown in Figure 1. To calibrate 
the applicator use Tables 3 & 4. First determine the diameter of the auger, its angle of incline, and the auger speed in 
RPM. Determine the auger capacity for the diameter and slope from Table 3, adjust the auger capacity figure for your 
RPM using Table 4 (note the example under Table 4). Auger capacity is important in determining the proper insecticide 
applicator drip rate. 

There is also a dust formulation registered, Reldan 3% Dust (Table 2), which can be spread over and mixed into the 
surface of the grain in the truck or wagon prior to binning. The binning process completes the mixing of the insecticide 
and grain. Reldan may not be used on com. 

Commercial millers are becoming very concerned about insecticide residues in flour, especially malathion residues. 
Check with your miller before using malathion on wheat. Other concerns about malathion are that resistence to 
malathion is common in populations of indianmeal moth and red flour beetle, and in addition in the EPA reregistration 
process the manufacturer has decided to defend only malathion 6% dust for use on stored food products. It is, however, 
still legal to use malathion as prescribed on the label. 

TOP DRESSING WITH AN INSECTICIDE - It may be necessary to mix an insecticide with the top 4 inches of grain to deal 
with an infestation of grain moths. See Table 5 for insecticides recommended for top-dressing. Moths tend to attack the 
upper surface layer of grain. Other insects, such as the beetles and weevils, may occur throughout the bin. The most 
common moth is the Indianmeal moth, which is often resistant to malathion. Thus malathion is seldom a good choice 
for top-dressing. If you use malathion as a grain protectant, you should be prepared to use a top-dressing, such as 
Bacillus thurin~iensis (BT) (marketed as Dipel, Biobit, etc.), mixed into the top 4 inches of grain. BT is toxic only to 
larvae of moths. Although not a top-dressing, dichorvos (or DDVP) resin strips may be hung in the air space at the top 

of a bin to h~lp control adult moths, such as the indianmeal moth. Use one strip per 1000 ft3 of air space and replace the 
strips after 3-4 months. For this treatment to be effective the top of the bin should be sealed to reduce air leaks and drafts 
(temporarily seal the roof vent). Use of the aerator will temporarily disrupt this treatment. Be sure you open the roof 
vent if you aerate. 
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SAMPLING - Insects in stored grain are widespread and very small. Infestations can develop in the cleanest, best managed 
bins. Check your bins regularly to be sure that you detect pests before they cause damage. Bins should be checked twice 
a month April through November and once a month December through March. Use a sieve which will hold the whole 
kernels while allowing the small pieces (fines) and insects to pass through. Use a probe (grain trier) or scoop to collect 
the samples and a pan or piece of plastic to spread out the siftings for examination. Take six one pint samples from 
various areas over the surface of the grain. Samples taken during winter may need to be taken indoors and allowed to 
warm up so that the insects are easier to see and to determine whether they are alive. If you find insects, save them for 
identification, and try to estimate their abundance and how well distributed they are. As you enter the bin, be alert for 
heat, moisture, or off odors that may indicate a problem. Look for insects on the roof and sides of the bin. Examine the 
grain surface for mold, webbing, or insects. Scatter grain over the surface, and watch for moths which may have been 
disturbed. Without a grain probe or trier it is difficult to check very deep in the grain, but you may be able to check the 
aeration duct by looking through the fan or through the auger using a flashlight. 

An alternative, and much more sensitive sampling method is to use a grain probe trap. This is a commercially available 
perforated plastic tube with a funnel collector on the bottom. They are inserted into the grain, with a colored tape 
attached so they can be recovered. Retrieve the traps after 24 hours. They will show you what insects are present, am 
subsequent trapping will show changes in numbers. These traps are from 3-6 times more efficient than sieving for 
beetles. These traps are not good for sampling moth larvae. 

Check for hot spots, which may be caused by insects, by inserting a steel rod into the grain. Leave it for a minute or so, 
remove it, and by running your hand over the rod, determine whether and where hot spots are present. If you detect hot 
spots or hard areas, check these further. 

A rough action threshold for wheat, rye or tritical is one live insect per quart sample; or for corn, sorgum, barley, oats or 
soybeans the threshold is one live weevil (see definition under "Damage caused by insects" at the beginning of this 
section) or five other live insects per quart sample of grain. If you exceed this threshold you should consider fumigation. 
Remember that if the weather is cool, you may be able to aerate and cool the grain mass to a temperature below 60° F, at 
which the insects will be largely inactive and you may be able to delay fumigation (fumigation is more effective during 
warm weather). 

FUMIGATION - Fumigation may be necessary if you have a damaging infestation (see action threshold under Sampling) am 
you wish to continue to store the grain. The only fumigants registered for use on stored food products are methyl 
bromide, aluminum phosphide, and magnesium phosphide. Chloropicrin and sulphuryl floride may be used for certain 
non-food products. Fumigations should be conducted only by trained, experienced, registered 
commercial applicators. These compounds are extremely hazardous. Note that fumigants do not leave a toxic 
residue which will continue to kill insects. Thus a reinfestation could necessitate a second fumigation. 

Table 1. Insecticides for Treating Empty Bins 

Insecticide Formulation 
chlorpyrifos-methyl 

Reldan4E 

methoxychlor 25% EC 

methoxychlor 50% WP 

cyfluthrin 
Tempo2 

Tempo20WP 

malathion 
Cythion 57% EC 

Amount to be Mixed with Water. 
Spray to run-off 

1 /2 pint per 3 gallons 

1 quart in 2 1 /2 gallons 

1 pound in 2 1 /2 gallons 

16 ml or 0.6 fluid ounces in 2 1/2 gallons 

19 g or 0.6 ounces in 2 1/2 gallons 

1 pint per _3 gallons 

Note: malathion is the least expensive material, but resistance to malathion has been found in several stored product insects, 
especially the lndianmeal moth and red flour beetle. In the reregistration process for malathion, the manufacturer has decided to seek 
a label for stored food products and food processing establishments only for malathion 6% dust. Thus you should check the label on 
malathion prior to purchase. Malathion currently in stock, with a label for stored products, can be used. Check with your miller 
before using malathion on wheat. Commercial millers are becoming very concerned about insecticide residues in flour, especially 
malathion residues. DO NOT APPLY MORE THAN THE RECOMMENDED DOSE. 
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Table 2. Insecticide Protectants for Treating Grain 
As It Is Being Placed in the Bin 

Insecticide Formulation 

Chlorpyrifos-methyl 

Reldan 4 E 

Reldan 3% dust 

Pirimiphos-methyl 
Actellic SE (57%) 

Malathion 
Cythion 57% EC 

Table 3. Estimated Auger Capacities 

Amount to Apply to 1000 Bushels 

~ 
wheat 11.5 
barley 9.2 
oats 6.2 
rice 8.6 
sorghum (milo) 10.7 

in 5 gal of water or FDA approved mineral 
or soybean oil 

ml. 

340 
270 
180 
255 
315 

Apply to wheat, barley, oats, rice, or sorghum 
only; 1 O lb per 1000 bu, spread evenly over the surface of 
the grain in the truck or wagon prior to binning, cut the 
insecticide into the grain with a shovel, the binning process 
will complete the mixing. To determine bushels multiply cubic 
feet b 0.8. 

Com and grain sorghum only, 11 fl. oz. or 325 ml. in 5 gal. of 
formulation 

1 pint in 5 gal of formulation (See note under table 1) 

Values are for dry (14%) shelled corn. Capacities for wheat, grain sorghum, barley, and rye are slightly less. Reduce values 25% for 
soybeans or oats. Multiply bu/hr values by 50 to get approximate lb/hr capacity for meal or ground feeds. Multiply values by 0. 6 
for wet grain. 

Auger Auger 
diameter speed Capacity (bu/hr) at various incline angles 

0 0 0 0 0 

(in.) (rpms) 0 25 35 45 90 

4 900 560 500 480 450 270 

6 600 1500 1350 1290 1190 710 

8 450 2210 1990 1890 1760 1050 

10 360 3300 2970 2830 2620 1570 

12 300 4520 4070 3870 3590 2150 

14 260 6230 5610 5340 4950 2960 

16 225 8040 7240 6870 6390 3830 

LD CROPS 1996 
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Table 4. Auger Speed Conversion Factors 

Multiply capacity values from Table 3 by these relative capacity values to adjust for different auger speeds. 

Example: 

Relative auger speed 
Actual speed/Table 3 speed 

1.25 
1.00 
0.75 
0.50 
0.25 

Relative capacity 
Actual capacity/Table 3 capacity 

1.17 
1.00 
0.79 
0.56 
0.29 

Estimate the conveying rate for an 8" auger, inclined 35°, turning @ 335 rpm, handling dry wheat. 

Capacity with dry shelled corn @ 450 rpm = 1890 bu/hr (Table 3) 
Relative speed= 335 rpm/450 rpm= 0.74 =about 0.75 
Relative capacity from Table 4 = 0.79 
Adjusted capacity= 1870 x 0.79 = 1493 bu/hr 
Because auger capacity is slightly less for wheat than shelled corn, 1400 bu/hr would be a good estimate. 

TAPE, PLUM BE RS 
STRAP, OR SIMILAR 

~l/4"0.D. 
POLYETHYLENE 
TUBING 

Figure 1 . One type of drip applicator used to treat grain going into storage. 
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Table 5. Insecticide top-dressing for stored grains 

Insecticide Formulation 

Chlorpyrif os-methyl 

Reldan 4 E 

Reldan 3% dust 

Bacillus thuringiensis 

Dipel 

Biobit 

Amount per · 500 square feet of surface area 

fLl& ml. 

wheat 1.5 44 

barley 1.2 35 

oats 0.8 24 

sorghum 1.4 41 

Mix with 1 gal of water, apply 1 /2 and rake into the top 4 
inches, apply second 1/2 to the raked surface. 

3.5 pounds raked into the top 4 inches of grain; apply to 
wheat, barley oats, or sorghum only. 

4 pounds of dust formulation. 

420 g or 15 oz. in 5 gal of water 

Bacillus thuringiensis is toxic only to the larvae of moths. 

Note: Remove any surface crust before treating. Incorporate the insecticide into the top 4 inches of grain. 

The following information may be helpful in determining the area to be treated by top-dressing: 

Bin diameter in ft. 
8 
12 
16 
20 
24 

Surface area, square feet. 
50 
113 
201 
314 
452 



Tobacco 
Paul J. Semtner, Extension Entomologist, Southern Piedmont AREC 

T. David Reed, Extension Agronomist, Southern Piedmont AREC 

Tobacco Insect Management 

Several insect pests pose serious threats to Virginia's tobacco crop. The proper management of these pests prevents economic 
reductions in tobacco yield and quality, and reduces overuse of insecticides. Integrated pest management (IPM) makes use of 
natural, cultural, and chemical controls to maintain pest populations below levels that will cause economic damage to the 
crop. IPM promotes the application of pesticides only when they are needed. It takes into account that a certain amount of 
insect damage will not reduce tobacco yield or quality enough to pay the cost of treatment, including insecticide, fuel, labor, 
and equipment. As a result, IPM helps maximize profits. The use of IPM helps to reduce production costs, pesticide residue 
levels, development of insecticide resistance and human exposure to pesticides and encourages beneficial predators a00 
parasites that help to regulate insect pest populations. 

Chemical control 

The action or treatment threshold and field scouting are important tools in IPM. The treatment threshold is that pest 
population or injury level that requires treatment with an insecticide to prevent significant economic damage to the crop. The 
timing of foliar insecticide applications should be based on regular field scouting to determine when pests reach the treatment 
thresholds. Foliar insecticides are applied at the threshold to control one or more pests. Application of an insecticide before 
the threshold is reached can result in overuse of pesticides and increased production costs, environmental contamination, a00 
pesticide residues. However, application of an insecticide too long after the threshold is reached can reduce tobacco yield a00 
quality. Foliar and soil-applied insecticides are extremely important tools in a pest management program. Even with many 
cultural and natural controls, to reduce insect outbreaks, it is almost impossible to grow a high yielding, high quality tobacco 
crop without using insecticides. 

Cultural controls 

Cultural control practices can help reduce insect infestations and decrease the need for insecticide applications. Cultural 
practices that help to manage insect pests on tobacco include: 

1 • Early topping in the button or prebutton stage. This practice eliminates food sources for budworms and makes the 
tobacco plant a less desirable food source for aphids and hornworms. 

2 . Effective sucker control. Sucker control reduces food sources for hornworms, budworms and aphids. 

3 . Proper nitrogen fertilization. On flue-cured tobacco, nitrogen rates that are higher than recommended delay maturity 
and make the crop a more favorable host for hornworms and aphids late in the season. 

4 . Adjustments in transplanting date. Early planted tobacco is less susceptible to aphids and hornworms, and more 
susceptible to budworms and flea beetles, while late planted tobacco is highly susceptible to hornworm damage. 
Aphids are usually most serious on tobacco transplanted near the middle of the transplanting period. 

Transplanting late can reduce tobacco yield and quality. 

5 . Stalk and root destruction. Early stalk cutting and root destruction immediately after harvest reduces food and 
overwintering sites for hornworms, budworms, and flea beetles. This practice is most effective when done on an area
wide basis. 

6 . Destruction of plant beds immediately after transplanting is completed. This prevents aphids, flea beetles and other 
insects from building up high populations in plant beds and moving from plant beds to field tobacco. 

7 • Keep field margins clear of weeds and tall grass. Grasshoppers, cutworms and other insects can move from these sites 
to tobacco fields. 

8. Early plowing in the spring. This practice reduces wireworm and cutworm populations. 

9 . Crop rotation. Rotation of tobacco with certain crops can reduce infestations of wireworms, cutworms and white-
fringed beetles. 

Various cultural practices help reduce feeding and overwintering sites of several insect pests. Early topping, effective sucker 
control, and proper nitrogen fertilization reduce insect populations later in the current growing season. Stalk cutting and root 
destruction reduce insect populations overwintering into the next year. · 
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Natural controls 

Naturally occuring beneficial insects are promoted in tobacco fields by delaying pesticide applications until a pest reaches its 
treatment threshold and by selecting chemicals that are least harmful to beneficial insects. Bacillus thuringiensis (Dipel, 
Biobit, and others) is nontoxic to most predators and parasites. However, it does kill some of the prey of these insects. 
Lannate (methomyl) is less harmful to beneficials than most other carbamate or organophosphate insecticides available on 
tobacco. Certain beneficial insects also are harmed by pretransplant soil-applied nematicide-insecticides such as Temik, 
Nemacur, Di-Syston, and Furadan. Predators and parasites give better control of hornworms and budworms than they give for 
flea beetles and aphids. Although very high predator populations are associated with aphid infestations on tobacco, beneficials 
are usually unable to reduce aphid populations until after serious damage has already occurred. 

Insect Control in the Tobacco Plant Bed 

Insects are usually not serious pests in tobacco plant beds. However, flea beetles, cutworms, aphids, and vegetable weevils, 
can cause severe injury in tobacco plant beds in some years. Damage can include the destruction of plants, reduced plant 
quality, and the transfer of insect pests such as aphids to the field on transplants. The tobacco flea beetle can riddle young 
seedlings and reduce their vigor. Cutworms reduce stands by feeding on leaves or by cutting off and killing entire plants. 
Vegetable weevil larvae occasionally cause moderate damage by feeding in and destroying the buds of seedlings. Aphids can 
build up moderate populations and cause light to moderate damage to the seedlings, but they are also carried to the field on 
transplants and cause early-season infestations. 

Since insects are not persistent annual problems in plant beds, high-quality transplants can be produced without extensive use 
of insecticides. Remedial applications of recommended foliar insecticides will control most of these insect pests. CHECK 
PLANT BEDS ONCE A WEEK FOR INSECT PROBLEMS. IF A PROBLEM DEVELOPS, APPLY A 
RECOMMENDED INSECTICIDE. Preventive control of flea beetles and aphids can also be obtained with preseeding or 
postemergence applications of Di-Syston 150. Di-Syston is not effective against cutworms. 

Keep the area within 100 ft of the plant bed free of tall weeds, decaying plant material, and trash to eliminate hiding places for 
overwintering tobacco insect pests. Keep spring gardens and weeds such as dock, wild mustard, and horse nettle away from 
plant beds because they can harbor aphids, flea beetles and possibly cutworms. The destruction of the plant beds immediately 
after transplanting is completed will eliminate potential breeding sites for tobacco insects and pathogens. 

Insect Control on Tobacco Transplants Produced in Greenhouses 

Production of tobacco transplants in greenhouses has increased dramatically over the past 5 years. So far insects have not been 
serious problems in greenhouses in Virginia. However, several insects have the potential to become serious pests and a 
limited number of insecticides is available for use in the greenhouse. Cutworms and slugs usually feed on stems and leaves at 
night. Cutworms also cut off and destroy plants. Vegetable weevil larvae often feed in and destroy the buds of seedlings. 
Crickets, ants and grubs can also be pests on tobacco seedlings. Ants can carry off seeds and cause poor stands. Grubs feed 
on and uproot seedlings. Aphids can build up high populations reducing plant vigor and producing honeydew that can cause 
plants to stick together. Aphids are also carried to the field on infested plants. 

Cultural controls. 

Keep the area around the greenhouse clean and free of weeds, decaying plant material, leaves, hay, plastic, rocks and other 
protected sites for insect pests. Cutworms, slugs, crickets, grasshoppers and vegetable weevils move into greenhouses from 
these sheltered areas. Winged aphids can migrate into greenhouses from nearby weeds and establish colonies on tobacco 
seedlings. If greenhouses are used for the production of other crops, allow a fallow period between crops to reduce the chances 
that a pest will carry over to the tobacco seedlings. Whiteflies or aphids could become problems if they move from one crop 
to tobacco. Very cold or hot conditions during this fallow period can reduce potential pest problems. 

Chemical control. 

Orthene is the only effective insecticide labeled for insect control on tobacco seedlings in the greenhouse providing good to 
excellent control of cutworms, flea beetles, and aphids. Orthene should be applied as a foliar treatment and not in the float 
water. MPede is labeled for use on greenhouse tobacco seedlings, but it has been ineffective against the tobacco aphid. It 
appears to have activity against whiteflies. 

!FIELD CROPS 1996 
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Insect Control on Newly Transplanted Tobacco 

Wireworms 

Wireworms, the larval stage of click beetles, are hard, yellowish-brown grubs that resemble small pieces of wire. They live 
in the soil and tunnel the roots and piths of young tobacco plants during the first month after transplanting. This injury 
stunts plant growth, causes irregular stands, and reduces yields. The life cycle of wireworms takes about a year to complete. 
The larvae emerge from eggs in the summer and fall, feed on the roots of tobacco and other host plants, and overwinter into 
the following season. Wireworms are most serious in tobacco fields with a history of wireworms, and in those following 
sod, weeds or small grains. In these situations, a labeled soil insecticide should be applied for wireworms before transplanting. 
Apply broadcast treatments and incorporate by double disking at least 2 weeks before transplanting. Plowing fields in early 
spring will also help reduce wireworm populations. Use sturdy, healthy transplants. They are less susceptible to wireworm 
damage than tender transplants. There is no remedial control for wireworms once damage has occurred. If the stand is 
seriously reduced, plow the crop under and replant after treatment with a recommended preplant insecticide. If replanting is 
not possible, cultivation and irrigation often help plants recover from wireworm damage. 

Cutworms 

Cutworms are active at night, feeding on leaves and cutting off plants. This injury can cause enough damage and stand loss 
to require replanting. Cutworm problems are fairly difficult to predict, but they are most likely to occur in weedy fields that 
are plowed within a month before transplanting. However, cutworm populations are reduced by plowing fields in early 
spring. In late-plowed fields, potential cutworm problems can be predicted by placing clumps of green clover at various 
locations thoughout the field. If large numbers of cutworms are observed under the clumps after 3-7 days, a pretransplant 
treatment is recommended for cutworm control. Normally preventive soil treatments are not needed because serious 
infestations are rare and remedial applications of a foliar insecticide are effective. Check fields for cutworm damage once or 
twice a week during the first month after transplanting. This will help the grower predict when a remedial foliar treatment is 
needed. Tobacco plants are able to compensate for minor reductions in plant stand. Apply a foliar insecticide for cutworm 
control during late afternoon or early evening when about 5% of the plants in a field have recent cutworm damage. 

White-fringed beetles 

White-fringed beetle grubs have become serious problems in some flue-cured and burley tobacco fields. Outbreaks usually 
occur in tobacco fields that have been planted in legumes such as clover, soybeans, or alfalfa during the previous year. Most 
legumes are excellent food plants for the white-fringed beetle. The grubs feed on the outer surface of the roots or tunnel into 
the pith of newly transplanted tobacco like wireworms. This injury can cause severe stunting and yield reductions. No 
insecticides are registered for white-fringed beetle control on tobacco. The rotation of tobacco with good stands of grass 
containing few legumes or broadleaf weeds provides the best control. Legumes are excellent food for the grubs while most 
grasses are unfavorable hosts. 

Table 1. Rating of soil and transplant water treatments for control of insect pests on flue-cured 
tobacco. 

LHf h~~ding in§~~t§ 

Insecticide Aphids Flea Beetles 

Di-Syston 2 2.5 
Dyfonate 0 2 
Furadan 4F 0 4 
Lo rs ban 0 2 
Mocap 0 2 
Nemacur 2 2 
Orthene (TPW) 2 3 

Soil 1mu~~t1 
Cutworms Wireworms 

0 0 
3 4 
2 3 
3 4 

2.5 3.5 
0 1 

3.5 0 

Nematodes 
Root-knot and Tobacco 

others Cyst 

0 0 
0 0 

0 
0 

1 0 
3 3 
0 0 

Temik 5 3 O O 3 3 
Vydate (TPW) 0 3 0 0 0 
Rating are based on a scale of O to 5 where O = not labeled or no control, 1 = poor control, 2 = fair control, 3 = good control, 
4 = very good control, and 5 = excellent control. 

1 Ratings for nematode control were made by Dr. Charles Johnson. 
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Soil-inco r:porated Insecticides 

Pretransplant soil applications of insecticides can provide effective control of wireworms, flea beetles, aphi,ds, cutworms, 
hornworms, and nematodes on tobacco. However, foliar insecticides applied as needed at the treatment threshold also provides 
effective control of insects feeding on tobacco foliage at a lower cost than with a systemic insecticide applied to the soil. 

Several things should be considered before selecting a soil insecticide. 

1) Decide which pests must be controlled with a soil treatment (Table 1). 

2) Sample the fields for nematodes as described in the disease control section of this guide. Lorsban, Mocap, Furadan 4F, 
Temik (flue-cured tobacco only), and Vydate control both insects and nematodes. 

3) If tobacco is to be planted in land that was planted in sod, weeds, or small grains the previous year or has a history of 
wireworm problems, an insecticide should be applied for wireworm control. Mocap and Lorsban are labeled at lower 
rates for wireworms than for nematodes. 

4) Nemacur and Temik, the most effective contact nematicides, are not effective against wireworms. Therefore, when they 
are used for nematode control another chemical may be needed for wireworms. 

Four systemic soil insecticides, Di-Syston (also in Mocap Plus), Nemacur, Furadan, and Temik (flue-cured tobacco only), 
control several insect pests feeding on tobacco foliage. Temik usually gives season-long control of aphids. Proper scouting 
of fields and the application of foliar insecticides at the insect's threshold is an effective alternative to the use of Temik. Di
Syston 150 and Nemacur give some early-season control of aphids, but control is much less effective than Temik. Furadan 
usually gives good control of flea beetles and supplemental control of budworms. However, several foliar insecticides arrl 
transplant water treatments are good alternatives to the use of Furadan. Orthene and Vydate applied in the transplant water 
provides good early-season (2-4 week) control of flea beetles. The Orthene treatment also gives some early-season control of 
aphids, cutworms, and hornworms. 

Insect Control on Larger Tobacco 

Scouting Tobacco Fields for Insects 

Tobacco fields should be scouted at least once a week throughout the season to determine whether or not insect pests are 
abundant enough to require treatment. 

I) Accurate samples are essential for determining the proper timing of insecticide applications. Samples should consist of 
observations on insects and insect damage on at least 50 plants in each field. Make and record counts on 5 consecutive 
plants at each of I 0 different locations throughout the field. Large fields will require larger samples. 

2) Resulting counts should be compared to the threshold levels listed in Table 2. 
3) If pest populations meet or exceed the treatment thresholds, a labeled insecticide should be applied for their control. 
4) Hornworms, budworms, flea beetles, and aphids are primary targets of an insect scouting program since they are the 

most important insect pests that feed on tobacco foliage in Virginia. 
5) When a field is being scouted for insects, individual plants should be examined as follows: 

a. First, check the bud region for budworm damage. 

b. If damage is present, look carefully for budworms and the white cocoons of the budworm parasite, Campoletis 
sonorensis. If there is budworm damage, but no worm, do not count the plant as infested. 
c. Examine the upper one-third of the plant for aphids. 
d. Check the entire plant for hornworm damage, locate the hornworms, note their size and whether they are parasitized 
by Cotesia congregata (white egg-like cocoons on hornworm's back). 
e. The undersides of lower-, mid-, and upper-stalk tobacco leaves should be examined for the presence of aphids and the 
upper surfaces of the middle and lower leaves should be checked for honeydew, flea beetles, and flea beetle feeding holes. 
f. If an unidentified insect is observed and it appears to be causing serious damage to the crop, the insect and samples of 
its damage should be collected and taken to a local Extension agent for identification. This is important because 
beneficial insects are often mistaken for pests. In addition, the misidentification of a pest may result in the selection of 
the wrong insecticide for its control. 

6) Tobacco fields should be treated when one or more insect pests meet or exceed the treatment threshold levels given in 
Table 2. 



Table 2. Treatment thresholds for various insects on tobacco. 

Insect 

Aphids 

Budworms 

Cutworms 

Flea beetles 

Grasshoppers 
Homworms 

Wireworms 

Tobacco Budworms 

Treatment threshold 

Established colonies of 1 O or more 
aphids per upper leaf on 5 of 50 plants. 
5 larvae (worms) per 50 plants until 1 
week before topping. 
5 out of 100 plants with recent cutworm 
damage. 
4 beetles per plant on newly 
transplanted tobacco (less than 2 
weeks old), 8-1 O beetles per plant on 2-
4 week-old plants, 60 beetles per plant 
on older tobacco. Lacy and ragged 
appearance at the base of the lower 
leaves. 

5 grasshoppers per 50 plants. 
5 larvae (worms) at least 1 inch long per 
50 plants. Do not include worms with 
white egg-like parasite cocoons on their 
backs when determining the threshold. 
Not determined 
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Time when insect is a problem 
(weeks after transplanting) 

4 weeks to final harvest 

3 weeks to 1 week before topping 

1-4 weeks 

0-4 weeks, after topping to final harvest 

6 weeks to final harvest 
3 weeks to final harvest 

1to4 weeks 

Tobacco budworm larvae feed in the buds of young tobacco plants, causing many holes in the tiny" developing leaves. As 
these leaves increase in size, the feeding holes increase proportionally, giving the leaves a ragged, distorted appearance. 
Tobacco plants are sometimes topped by budworms, resulting in early sucker growth which can cause stunting and the need 
for extra labor to remove the suckers. TOBACCO BUD WORM CONTROL SHOULD BE INITIATED ANYTIME PRIOR 
TO BUITONING WHEN THERE ARE 5 OR MORE LIVING BUDWORMS PER 50 PLANTS. After the button stage, 
budworms rarely cause eco~omic damage to tobacco. Apply foliar sprays for budworm control with 1 or 3 solid-cone or 
hollow-cone nozzles over each row using 40-60 pounds pressure (psi) to deliver 10-25 gallons of spray mixture per acre. 
Control with foliar sprays rarely exceeds 80 percent. However, Bacillus thuringiensis (Dipel) baits applied by hand or with a 
granular applicator usually give better than 90 percent control. When tobacco is checked for budworms, the cocoons of a 
small wasp (Campoletis) that parasitizes budworms are often observed on the leaves near the bud. They are about 114 inch 
long and white or grayish in color with two black bands. These cocoons are often mistaken for budworm cocoons, which are 
reddish-brown, about 3/4 inch long, and formed in the soil beneath the plant. Living budworms are rarely found on plants 
with Campoletis cocoons in the bud region. Campoletis provides good natural control of budworms in Virginia and should 
be promoted as much as possible. 

Homworms 

Tobacco and tomato hornworms are large caterpillars (up to 4 inches long) that consume considerable amounts of tobacco 
leaf. Infestations may develop anytime from transplanting until harvest, but the most severe damage occurs during June, 
August, and September. CONTROL SHOULD BE INITIA 1ED WHEN THERE ARE 5 HORNWORMS AN INCH OR 
MORE IN LENGTH PER 50 PLANTS. DO NOT COUNT PARASITIZED HORNWORMS. Homworms with white, egg
like cocoons of the parasitic wasp, Cotesia congregata, on their backs eat much less than healthy homworms and provide a 
source of parasites that will help reduce the next generation of homworms. In some cases, when large numbers of small 
homworm larvae are found (over 1 per plant), an insecticide should be applied for their control. For optimum homworm 
control, insecticide sprays should be directed to the upper one-third of the plant. Several cultural practices are helpful in 
managing hornworm populations on tobacco. Early topping, early transplanting, and effective sucker control reduce late
season infestations. Area wide stalk cutting and root destruction as soon as possible after completion of harvest reduce 
overwintering populations. 

Aphids 

The tobacco aphid has been the most severe insect pest of tobacco in Virginia for the past decade. It may infest tobacco 
seedlings in plant beds, but the most severe damage occurs on field tobacco from late June through August. Aphids can be 
introduced into the field on infested tobacco transplants, but winged aphids that move into the field and deposit young 
wingless aphids on tobacco plants are the most important source of infestation. High aphid populations can reduce tobacco 
yield by 5-25 percent under some growing conditions. Aphids deposit honeydew on tobacco leaves and a dark, sooty mold 
often develops. This interferes with curing and reduces quality. The presence of honeydew and sooty mold indicates that aphids 
have been a problem, but these materials often remain on leaves after aphids have been controlled. A red form of the tobacco 
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aphid has been common on tobacco in Virginia for the last 10 years and has almost completely replaced the green form. 1be 
red form reproduces more quickly and at higher temperatures and is more difficult to kill with many labeled insecticides than 
the green form. 

From early June to the end of August, producers should watch for increases in aphid populations. The undersides of leaves 
from the lower, middle, and upper portions of tobacco plants should be examined at regular intervals to determine the extent 
of aphid population buildup. Producers should also be on the lookout for honeydew, a sugary substance produced by the 
aphids, which gives the lower leaves a shiny appearance. TREATMENTS SHOULD BE INITIA1ED FOR APHID 
CONTROL WHEN 5 OF 50 PLANTS ARE INFES1ED WITH ABOUT 10 APHIDS PER UPPER LEAF. 

The following practices can be used to manage aphids on tobacco. 

1. Make remedial applications of foliar insecticide at the treatment threshold before aphid populations become too high 
and are more difficult to control. If aphids are controlled early, they will be much easier to control for the rest of the 
season. 

2. Rotate insecticides if possible. If one insecticide is not providing adequate control, use another in a different class. 
For example start with Orthene, then Thiodan (Golden Leaf Tobacco Spray), and then Orthene or Lannate. Apply all 
insecticides as far from the next priming as possible and observe the preharvest waiting period. Do not apply 
Thiodan after topping. 

3. After applying an insecticide for aphid control, wait at least 3-4 days before assessing control because these 
chemicals often take 1-3 days to reduce aphid populations. If control is not adequate, review the conditions after 
application, and recheck your calibration and spraying equipment before making another application. 

4. Insecticides applied for aphid control must come in contact with the undersides of the leaves where most aphids are 
found. The use of higher gallonage, higher sprayer pressure, drop nozzles, and spreader-stickers can improve 
coverage. 

5. After satisfactory control has been obtained, continue to watch the crop closely because aphid populations can build 
up rapidly and require additional insecticide applications. 

6. Pretransplant band applications of Temik (flue-cured tobacco only), usually provide excellent preventive control of 
aphids throughout the season. The Orthene transplant water treatment, and Di-Syston 15G and Nemacur broadcast 
treatments give some early-season control of aphids. 

7. Use cultural practices to reduce aphid populations. Most cultural practices do not keep aphid populations below the 
treatment threshold but they can reduce the need for insecticide applications after topping. Useful cultural practices 
include: 

a. Control aphids in plant bed. This reduces the chances that aphids will become established in the field early in 
the season. Destroy plant beds after transplanting is completed. 

b. Transplant early. Early planted tobacco becomes infested with aphids earlier but it matures earlier and the 
impact of the aphids is not as great as on tobacco planted during the middle of the planting period. 

c. Use recommeded nitrogen rates on flue-cured tobacco. Excessive nitrogen keeps the leaves green for a longer 
period of time and promotes excessive sucker growth which favors aphid infestation. 

d Top early. Aphid populations decline rapidly after topping, especially during hot, dry weather. Be alert after 
topping because aphid populations can build back up to damaging levels that require insecticide treatment. 

Tobacco Flea Beetle 

Adult tobacco flea beetles feed on the leaves and stalks of tobacco in the plant bed and in the field, while the grubs or larvae 
feed on tobacco roots. Extensive feeding by both beetle stages on newly set transplants may cause stunting of scattered plants 
in the field, resulting in uneven stands. When checking tobacco plants for flea beetles, look for the characteristic 'shot-hole' 
feeding damage, and then count the flea beetles on 20 plants (2 per field-sample location). TREATMENT FOR TOBACCO 
FLEA BEETLE CONTROL SHOULD BE INITIA 1ED ON NEWLY SET TOBACCO WHEN THERE ARE 4 OR MORE 
BEETLES PER PLANT. Larger plants can tolerate very high flea beetle densities, but an insecticide treatment should be 
applied when densities exceed 60 beetles per plant and the bases of the lower leaves have a ragged, lacy appearance. Harvesting 
at the normal time and stalk cutting and root destruction immediately after harvest are the most effective cultural practices for 
reducing flea beetle damage. 
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Insecticide Application Methods 

Insecticides must be applied properly for maximum insect control. On small tobacco, effective control can be obtained by 
using a single solid-cone or hollow-cone nozzle per row directed to the bud. Operate spray equipment at 40-60 pounds 
pressure, do not exceed 4.5 miles per hour, and use at least 6-8 gallons of mixed spray per acre. After tobacco is 2 ft tall, use 
one or three cone nozzles per row. If three nozzles are used, the two side nozzles should be oriented at a 45° angle toward the 
upper .33 of the plant. Use 40-60 pounds pressure and 18-40 gallons of spray mixture per acre. Set the nozzles 12-18 inches 
above the tobacco. Drop nozzles oriented to the undersides of the leaves and used in combination with 1-3 nozzles over the 
row may improve aphid control. 

Table 3. Rating of foliar insecticides for control of insect pests on flue-cured tobacco. 

Insecticide Aphids Budworms Cutworms Flea Grasshoppers Hornworms 
Beetles 

Dipel, (Bacillus thuringiensis), 0 5 0 0 0 2 
Bait 

(Bacillus thuringiensis), MVP 
Agree, Javelin, Dipel, Biobit, 0 3 0 0 0 5 

Spray 
Lann ate 2 4 0 3 0 5 
Orthene 4 3 4 3 4 5 
Sevin 0 2 3 3 2 4 
Supracide 0 3 0 3 0 5 
Thiodan/Golden Leaf 
Tobacco Spray/Phaser 4 2 0 3 0 5 

Rating is based on a scale of O to 5 where O = not labeled or no control, 1 = poor control, 2 = fair control, 3 = good control, 
4 =very good control, and 5 =excellent control. 

FIELD CROPS 199 
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Plant Bed Insects 

Insect Insecticide and Rate per 100 Restricted Entry Remarks and Precautions 
Formulation sq yards Interval 

(Hours)1 

Aphids, flea Disulfoton (Di-Syston) 9.0 oz 48 RESTRICTED USE 
beetles 15G Broadcast granules evenly over 
(preventive plant bed just before seeding or 
control) after plants have emerged and are 

0.5-1 inch in diameter. Rake-in 
preseeding treatment or water in 
post-emergence treatment. Do not 
apply to plant bed more than once 
per season. Disulfoton is very 
poisonous. Do not use Di-Syston 
SE as it may by phytotoxic. 

Aphids flea Acephate (Orthene ) 1.0 tbsp in 3.0 6.0 24 Spray plants as needed. Do not 
beetles 75SP gal of water (1.0 pull plants until 24 hours after 

lb/acre} treatment. Carbary! (Sevin) should 
Endosulfan (Golden Leaf 0.67 qt/100 gal 24 not be used tor flea beetle control 
Tobacco Spray) 3EC (3.0- 6.0 gal in plant bed because it may harm 

water/100 sg :td} young plants. Cole crops such as 
Grashoppers, Acephate (Orthene) 1.0 tbsp in 3.0- 24 cabbage and turnips (winter hosts 
Vegatable 75SP 6.0 gal of aphids) should be eliminated 
weevils of water (1 lb/acre) from the vicinity of the plant bed. 

Cutworms Acephate (Orthene ) 1.0 tbsp in 3.0-6.0 24 Make spray applications to plant 
75SP gal of water (1.0 beds and adjacent alleys during 

lb/acre) late afternoon. 

Carbary! (Sevin) 5% bait 0.5 to 1.0 lb 12 Do not apply carbaryl directly to 
plants. May be phytotoxic. 

Green June Carbary! (Sevin) XLR 11.0 tbsp/50 to 12 Treat only affected areas. Apply 
beetle larvae Plus4EC 100 gal (8.0 as a drench using a sprinkler can. 

qt/acre) Make applications when insects 
appear or feeding is noticed. 
Methyl bromide, when applied 
before seeding tor weed 

Endosulfon, (Thiodan) 0.5 lb in 100 gal of 24 control, will kill grubs present. 

50WP water 

Snails and slugs Hydrated or air-slaked 4.0 lb Lime dust applied in a band 3-4 
lime inches wide along the margin of the 

bed may act as a barrier. Apply 
during late afternoon. 

Metaldehyde (Deadline 0.5-2.0 lb Apply to the soil surface in alleys 
Bullets) 4% bait and vacant areas in the plant bed 

in late afternoon. Do not apply 
directly on the foliage. 

**Not applicable. 

1 Minimum time interval between application and worker re-entry into field without protective clothing. 

FIELD CROPS 1996 
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Tobacco Transplants Grown in Greenhouses 

Insects 

Aphids, 
cutworms, flea 
beetles 

Insecticide 
and 
Formulations 

Acephate 
(Orthene) 75SP 

Rate per 1000 
sq ft 

1.0 tbsp per 3.0 gal 
of water per 1,000 
sq ft (1 lb/acre) 

Snails and slugs Metaldehyde 0.5 to 2.0 lb 
(Deadline Bullets) 
4% bait 

Restricted 
Entry 
Interval 
(Hours) 1 

24 

Application 
to Harvest 

* * 

* * 

Remarks and 
Precautions 

Apply evenly to insure 
thorough coverage. 
Overapplication may cause 
phototoxity. Do not apply in 
the float water or through an 
irrigation system. 

Apply to alleys, walkways 
and vacant areas in late 
afternoon. Do not apply to 
float water or directly on 
foliage. 

Insects on Field Tobacco - Pretransplant Soil Treatments 

Insect 
Insecticide 
and 
Formulation 

Rate per Acre 

Aphids Aldicarb (Temik) 10.0 to14.0 lb 
(Early season 1 SG (Flue-Cured 
suppression of flea Only) 
beetles) 

Aphids 
(suppression) 

**Not applicable. 

Fenamiphos 2.0 gal 
(Nemacur) 3EC 

Waiting Period 

Restricted 
Entry Application Remarks and 
Interval to Harvest Precautions 
(Hours)1 

48 (See label 
for re-entry 
restrictions 
after first rain 
or irrigation). 

48 

Do not apply 
after 
transplanting. 

RESTRICTED USE 
Apply granules in a 6-12 inch 
band and incorporate into soil 
or cover with soil to a depth 
of 2-6 inches when forming 
beds. Transplant into treated 
area. A 20 lb/acre rate is 
labeled for nematodes and 
also provides good aphid 
control. Do not apply more 
than one week before 
transplanting. Greenhouse 
transplants are often 
sensitive to T emik applied in 
narrow bands. Land treated 
with T emik must not be 
planted in nonlabeled crops 
for 12 months after 
application.except 6 months 
for wheat, barley, bulb crops 
(onions and garlic), brassica 
crops (broccoli or cabbage), 
and 8 months for corn, 
melons, squash, cucumbers, 
tomatoes, and eggplant. 

RESTRICTED USE 
Nemacur applied at this rate 
for nematode control reduces 
early season aphid 
infestations. Nemacur should 
not be used only for aphid 
control. 

1 Minimum time interval between application and worker re-entry into field without protective clothing. 
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Insects on Field Tobacco - Pretransplant Soil Treatments {cont} 

Insecticide Restricted 
Insects and Rate per Acre Entry Application 

Formulations Interval to Harvest 
(Hours) 1 

Flea beetles Carbofuran 1.0 gal 48 ** 

(Preventive (Furadan) 4F 

control) 

Wirewonns Carbofuran 1.5 gal 48 
(Furadan) 4F 
(Flue-cured 
tobacco only) 

Ethoprop 1.33 to 4.0 qt 48 
(Mocap) 6EC 

Ethoprop 20.0 lb 48 
(Mocap) 10G 

Fonophos 1.0 to 2.0 qt 48 
(Dyfonate) 4F 

Fonophos 10.0 to 20.0 lb 48 
(Dyf onate) 1 OG 

Wirewonns, Chlorpyrifos 13.5 to 20.0 lb 24 
cutwonns (Lorsban) 15G 

Chlorpyrifos 2.0 to 3.0 qt 24 
(Lorsban) 4E 

Transplant Water Treatments 

Aphids, cutwonns, Acephate 1.0 lb 
flea beetles, thrips (Orthene ) 75SP 

Flea beetles 

**Not applicable. 

Oxamyl (Vydate) 1.25 to 2.0 pt 
2L 

24 

48 

Remarks and 
Precautions 

RESTRICTED USE 
Apply as broadcast soil 
treatment before 
transplanting. Overlapping 
and excessive rates may 
cause flecking of lower 
leaves and yield reductions. 
To reduce the possibility of 
plant injury, allow 14 days 
between application and 
transplanting. 

Make broadcast application 
at least 2 weeks before 
transplanting. Band 
applications are usually less 

effective than broadcast 
treatments. Do not mix 
granules with fertilizer or 
other materials. Double-disk 
insecticides immediatley 
after application to a depth of 
at least 3 inches. Carbofuran, 
ethoprop, and fonophos are 

RESTRICTED USE 
chemicals. Furadan aids in 
control of budworms. 

Provides control for 3-4 
weeks after transplanting. 
Orthene aids in control of 
cutworms and aphids and it 
should be applied in at least 
100 gal of water per acre. 
Higher amounts of water 
should be used for 
greenhouse transplants. 

RESTRICTED USE 
Vydate also acts as a 
nematicide. Calibrate 
transplanters and allow tank 
to run low before refilling; 
over application may cause 
stunting of tobacco. Use at 
least 200 gal of water per 
acre. 

1 Minimum time interval between application and worker re-entry into field without protective clothing. 
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Aphids 

Budworms 

**Not applicable. 
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Foliar Treatment - Field Tobacco 

Insecticide 
and 
Formulations 

Acephate 
(Orthene ) 75SP 

Endosulfan 
(Thiodan) 50WP 

Rate perAcre 

0.67 to 1 lb or 4.0 
to 6.0 tsp per gal 

1.0 to 2.0 lb. 

Waiting Peroid 
Restricted 

Entry Application Remarks and 
Interval to Harvest Precautions 
(Hours) 1 

24 3 Apply as a spray. Use 
highest rate for heavy 
infestations or if control has 
been poor with previous 
application. If tobacco is 
large, use drop nozzles to 
orient spray to undersides of 
leaves. Aphids fly into 
tobacco fields and may go 
unnoticed until plants 
become heavily infested. 
Prime before treating. 

24 5 Apply spray evenly over 
entire plant, especially 
undersides of leaves. 
Repeat in 5 days if 

~~~~~~~~~~~~~~~~~~~~~~~~ necessary. 
Endosulfan 
(Thiodan, 
Golden Leaf 
Tobacco 
Spray/Phaser) 
3EC 

Methomyl 
(Lannate) 90SP 

Methomyl 
(Lannate) 2.4LV 

Acephate 
(Orthene ) 75SP 

Bacillus 
thuringiensis_ 
(Agree water 
soluble pouch) 
(Dipel 2X) 
(Dipel 4L) 
(Biobit) FC 
(Biobit) WP 
(Javelin) WG 
(MVP) 0.9F 

Bacillus 
thuringiensis 
(Dipel 1% 
homemade bait) 
Dipel 10G 

Carbary! (Sevin) 
80WP 

0.67 to 1.33 qt 

0.5 lb 

1'.5 pt 

1.0 lb or 2.0 tbsp 
per gal of water 

1.0 to 2.0 lb 
0.25 to 0.5 lb 

1.0 pt 
3.5 pt 
2.0 pt 

1 to 1.25 lb. 
2.0 to 4.0 qt 

15.0 to 25.0 lb 

10.0 lb 

1.25 to 
2.5 lb 

24 5 DO NOT APPLY 
ENDOSULFAN AFTER 
TOPPING. 

48 

48 

24 

12 
12 
12 
12 
12 
12 
12 

12 

12 

12 

5 flue-cured 
14 fire and 
air-cured 

3 

0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

RESTRICTED USE 
Apply as a spray. Several 
applications may be 
necessary to control aphids. 

Apply as a spray. When 
using hand sprayer, apply in 
25.0 gal per acre. 

Apply as a spray. Do not 
allow dilluted sprays to stand 
more than 12 hours. 

Prepare bait by mixing 1.0 lb 
of Dipel 2X (Bacillus 
thuringiensis) with 99.0 lb of 
cornmeal. Apply bait overtop 
each row using duster or by 
gloved hand. 

Apply as a spray. Do not 
apply until plants are 
established and growing. 

1 Minimum time interval between application and worker re-entry into field without protective clothing. 
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Foliar Treatment - Field Tobacco (cont) 

Waiting Pero id 

Insecticide Restricted 
Insects and Rate per Acre Entry Application Remarks and 

Formulations Interval to Harvest Precautions 
(Hours) 1 

Budworms (cont.) Carbary! (Sevin) 2.0 to 4.0 lb 12 0 The tobacco aphid often 
50WP becomes a problem on 

tobacco following two or more 
applications of carbaryl. 

Carbary! 1.0 to 2.0 qt 12 0 
(Sevimol) 4F 

Carbary! (Sevin 1.0 to 2.0 qt 12 0 
XLR Plus) 4 

Endosulfan 1.0 to 2.0 lb 24 5 Apply as a spray. Very toxic. 
(Thiodan) 50WP 

Endosulfan 0.67 to 1.33 qt 24 5 
(Thiodan, Golden 
Leaf Tobacco 
Spray/Phaser) 3EC 

Methidathion 2.0 qt 48 3 RESTRICTED USE 
(Supracide) 2E Apply as a spray in at least 

25 gal of water per acre. Do 
not apply with other 
pesticides. 

Methomyl 0.5 lb 48 5 flue-cured, RESTRICTED USE 
(Lannate) 90SP 14 fire and Apply as a spray. Make 

air-cured applications as needed. 
Direct the spray into the buds 
before buttoning. 

Methomyl 1.5 pt 48 5 flue-cured, 
(Lannate/) 2.4 L V 14 fire and 

air-cured 

Cabbage loopers Acephate 1.0 lb or 2.0 tbsp 24 3 Apply as a spray in 10-50 gal 
(Orthene ) 75SP per gal of water. 

Bacillus Apply as a spray. Do not allow 
thuringiensis dilute sprays to stand in tank 
(Agree Water more than 12 hours. 
Soluble Pouch) 1.0 to 2.0 lb 12 0 
(Dipel) 2X 0.25 to 0.5 lb 12 0 
(Dipel) 4L 1.0 pt 12 0 
(Biobit) EC 1.0 to 3.5 pt 12 0 
(Biobit) WP 0.5 to 2.0 lb 12 0 
(Javelin) WG 1.0 to 1.25 lb 12 0 
(MVP) 0.9F 1.0 to 4.0 qt 12 0 

Methomyl 0.5 lb 48 5 flue-cured, RESTRICTED USE 
(Lannate) 90SP 14 fire and Apply as a spray. 

air-cured 

Methomyl 1.5 pt 48 5 flue-cured, 
(Lannate) 2.4LV 14 fire and 

air-cured 

1 Minimum time interval between application and worker re-entry without protective clothing. 
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Foliar Treatment - Field Tobacco (cont) 

Waiting Peroid 
Insecticide Restricted 

Insects and Rate perAcre Entry Application Remarks and 
Formulations Interval to Harvest Precautions 

(Hours) 1 

Cutworms Acephate 1.0 lb 24 0 Apply as a spray overtop of 
(Orthene ) 75SP plants in affected areas when 

5% of plants are injured by 
cutworms. 

Flea Beetles Carbary! (Sevin) 1.25 lb or 3.0 tbsp 12 0 Apply as a spray. Do not 
80WP per gal of water apply until plants are 

established and growing. 

Carbary! 1.0 to 2.0 qt 12 0 The tobacco aphid often 
(Sevimol) 4F becomes a problem 

following two or more 
applications of carbaryl 

Carbary! (Sevin 1.0 to 2.0 qt 12 0 
XLR Plus) 4 

Endosulfan 0.67 to 1.33 qt 24 5 Apply as a spray or dust 
(Thiodan I before topping. 
Golden Leaf 
Tobacco 
Spray/Phaser) 
3EC 

Methidathion 1 to 1.5 qt 48 3 RESTRICTED USE 
(Supracide) 2EC Apply as a spray. Do not 

apply with other pesticides. 

Methomyl 0.25 to .5 lb 48 5 flue-cured, RESTRICTED USE 
(Lannate) 90SP 14 fire and Apply as a spray. 

air-cured 

Methomyl 0.75 to 1.5 pt 48 5 flue-cured, RESTRICTED, USE 
(Lannate) 2.4LV 14 fire and Apply as a spray. 

air-cured 

Grasshoppers Acephate 0.33 to 0.67 lb 24 3 Apply as a spray. Treat crop 
(Orthene) 75SP and a strip around field to 

reduce grasshopper 
immigration. 

Carbary! (Sevin) 0.67 to 1.88 lb 12 0 
80WP 
Carbary! (Sevin 0.5 to 1.5 qt 12 0 
XLR Plus) 4 

1 Minimum time interval between application and worker re-entry without protective clothing. 
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Foliar Treatment - Field Tobacco (cont) 

Waiting Perold 

Insecticide Restricted 
Insects and Rate perAcre Entry Application Remarks and 

Formulations Interval to Harvest Precautions 
(Hours) 1 

Homworrns Acephate 0.67 lb or 1.0 tsp 24 3 Apply as a spray. Treat 
(Orthene ) 75SP per gal of water infested fields before worms 

are 1.5 inches long. 
Insecticides should be directed 
toward top six leaves of plants. 
Prime before treatment. 

Bacillus Apply as a spray. Do not allow 
thuringiensis dilute sprays to stand in tank 
(Agree Water more than 12 hr. Dipel can be 
Soluble Pouch) 1.0-2.0 lb 12 0 tank-mixed with maleic 
(Dipel 2X) 0.125 to 0.25 12 0 hydrazide (MH-30). 
(Dipel 4L) 0.5 to 1.0 pt 12 0 
(Biobit) EC 1.0 pt 12 0 
(Biobit) WP 0.5 lb 12 0 
(Javelin)WG 1.0 to 1.25 lb 12 0 
(MVP) 0.9F 1.0 to 4.0 qt 12 0 

Carbary! (Sevin) 1.25 lb in 25.0 gal 12 0 Apply as a spray. 
80WP of water or 3.0 tbsp 

per gal of water 

Carbary! 1.0 to 2.0 qt 12 0 
(Sevimol) 4F 

Carbary! (Sevin 1.0 to 2.0 qt 12 0 
XLR Plus) 4 

Endosulfan 0.67 to 1.33 qt 24 5 Apply as a spray before 
(Thiodan/ topping only. 
Golden Leaf 
Tobacco 
Spray/Phaser) 3EC 

Methidathion 1.0 to 1.5 qt 48 3 RESTRICTED USE 
(Supracide) 2EC Apply as a spray. Do not mix 

with other pesticides. 

Methomyl 0.25 to 0.5 lb 48 5 flue-cured, RESTRICTED USE 
(Lannate) 90SP 14 fire- and Apply as a spray. 

air-cured 

Methomyl 0.75 to 1.5 pt 48 5 flue-cured, 
(Lannate) 2.4LV 14 fire- and 

air-cured 

Japanese beetles Carbary! (Sevin) 1.25 lb or 3.0 tbsp 12 0 Apply as a spray. 
80WP per gal of water 

Carbary! (Sevin) 2.0 lb 12 0 
50WP 

Carbary! 2.0 qt 12 0 
(Sevimol) 4F 

Carbary! (Sevin 1.0 to 2.0 qt 12 0 
XLR Plus) 4 

1 Minimum time interval between application and worker re-entry withou protective clothing. 
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Stink bugs 

White fringed 
beetles 
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Foliar Treatment - Field Tobacco {cont) 

Insecticide 
and 
Formulations 

Endosulfan 
(Thiodan I 
Golden Leaf 
Tobacco 
Spray/Phaser) 
3EC 

No chemical 
controls 

Rate perAcre 

0.67 qt 

Waiting Peroid 
Restricted 

Entry 
Interval 
(Hours) 1 

24 

Application Remarks and 
to Harvest Precautions 

5 Apply as a spray before 
topping only. Very toxic. 

Cultural control: rotate 
tobacco with grass crops. 
Control legumes and broadleaf 
weeds. Do not plant tobacco 
after legumes 

1 Minimum time interval between application and worker re-entry into field without protective clothing. 

Insects on Stored Tobacco 

Two insects, the tobacco moth and the cigarette beetle, commonly attack tobacco stored on farm. The tobacco moth is most 
serious. Its larvae are pinkish to yellow to off-white caterpillars about 112 inch long that burrow into and eat ragged holes in 
cured leaves. Entire leaves may be consumed except for the midrib and large veins. Larvae also deposit webbing and fecal 
pellets on infested tobacco. The adult tobacco moth, which does not feed on tobacco, is a small, gray moth about 3/8 inch 
long with a 5/8 inch wingspread. 

Adult cigarette beetles are light to dark brown, hump-backed insects about 118 inch long. Adults leave tiny holes in the leaves 
as they emerge from pupal cases within tobacco, but the larvae cause most of the damage. The hairy C-shaped larvae are 
whitish with brown heads and are about 115 inch long. Problems with cigarette beetles are rare on farms in Virginia. 

The tobacco moth and cigarette beetle are most active from May through November. Cool weather between November ard 
April does not favor their development, and extreme cold (less than 32° F) can kill many overwintering larvae, especially 
those of the cigarette beetle. 

Control - Sanitation is the most important method used to control cigarette beetles and tobacco moths on farms. Before a 
building is used to store tobacco, it should be thoroughly cleaned. This includes the removal of tobacco scraps and debris, 
feed, seed, and other plant and animal products that provide an initial source of infestation. Special attention should be paid to 
removal of these materials from walls, ceilings, cracks, and crevices. The application of 2 tbsp of Dipel 2X in 2.5 gal water 
at 0.5 gal/1000 sq ft of surface will help control tobacco moths breeding in hard to reach areas. 

Tobacco should be stored off the floor on pallets and covered with a plastic sheet to keep it cool and dry and to help exclude 
insects. Promote good ventilation of the storage building. Cold temperatures in winter kill most cigarette beetles and some 
tobacco moths. Stored tobacco should be checked for insects every 2-4 weeks from May through October. If the tobacco moth 
caterpillar, its webbing, and its feces are found, remove the infested tobacco from the pile, repack, and treat the remaining 
tobacco with Dipel to prevent reinfestation. If the cigarette beetle adult or its C-shaped, hairy larvae are found, infested 
tobacco should be removed. 

Fumigants should not be used on tobacco stored on the farm because of safety hazards and residues that may cause off-flavor 
in the cured product. 
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Insects on Stored Tobacco 

Insect 

Tobacco moths and 
cigarette beetles 

Tobacco moths 

Control 

Sanitation 

Heat Treatment 

Bacillus thuringiensis 
(Dipel 2X) WP 2.5 tsp per 
qt of water per 100 lb of 
tobacco 

LD CROPS 1996 

Remarks 

Keep tobacco barns and packhouses free of tobacco debris and keep as 
dark as possible. Bulk barns are excellent for storage. Do not store 
tobacco near feed, grain, or seed. Do not store tobacco infested with 
tobacco moth or cigarette beetle. Sell all tobacco as soon as possible. 

If the last harvest is left hanging in a bulk barn, raising the temperature to 
140 to 150° F for 1 to 2 hours will kill both pests. 
Caution: The tobacco must be thoroughly dried at a 
temperature below 100° F to prevent a color change that 
can decrease the quality and resulting price. 

Apply as a fine mist. Spray loose leaves as tobacco is being bundled 
from curing barn. Tobacco in storage: At first signs of infestation, open 
bundles and spray loose leaves as tobacco is being rebundled. For 
tobacco on sticks, treat both sides of leaves as sticks are restacked. 
Avoid using too much water. 
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Peanuts 
D.A. Herbert, Jr., Extension Entomologist, Tidewater AREC 

Th rips 

Seedling peanut plants are usually attacked by thrips within the first 6-8 weeks after planting, and thrips may complete 
several generations per season under favorable conditions. These tiny, spindle-shaped insects feed primarily within the 
developing, unfolded leaflets causing crinkling of the leaflets and stunting of the plants. Blackening of the. small leaflets 
occurs with severe infestations and can be mistaken for chemical injury. Under favorable conditions, plants normally outgrow 
this injury with no reduction in yield or grade. However, the delay in vine growth from early season thrips injury may retard 
maturity. This in combination with other injury, such as herbicide burn, can reduce yield. 

Thrips can be controlled with either systemic or with foliar-applied insecticides. Systemics can be incorporated in the furrow 
with the seed at planting. Foliar treatments can be applied as needed after crop emergence. During dry seasons or seasons with 
excessive rains, the systemic insecticides may not give adequate thrips control due to poor systemic uptake by the plants or 
leaching of chemicals from the soil. Foliar treatments may be warranted to allow more rapid plant growth to assist in weed 
control if systemics are ineffective, or if injury appears excessive. Foliar treatment is recommended when 25% of the leaves 
show thrips damage and pest populations are still active. 

Recommended insecticides 

Treatment Insecticide 

Foliar methomyl 
(Lannate L) 

acephate 
(Orthene 75$) 
band rate 
broadcast rate 

Malathion 57 
EC 

lambda-
cyhalothrin 
(Karate 1 EC) 

In-furrow disultoton 
(Di-Syston 
15G) 

phorate 
(Thimet 15G) 

aldicarb 
(Temik 15G) 

In twin rows 

for thrips control 

Rate of formulation 
per acre 

2.0-4.0 pt 

0.25-0.5 lb 
0.5-1.0 lb 

1.5 pt 

2.56-3.84 oz 

6.7-13.3 lb 

6.7 lb 

7.0 lb 

3.5-4.0 lb/row 

Days to 
harvest 

21 

14 

0 

14 

90 

Remarks 

RESTRICTED USE. 
Do not feed treated vines. 

Do not feed treated forage or hay to 
livestock or allow animals to graze 
treated areas. 

AIDS ONLY. May be harvested or 
grazed on the day of application. 

RESTRICTED USE. 
Do not apply more than 15.36 oz per acre 
per season. Do not graze livestock in 
treated areas, or use treated vines or hay 
tor animal feed. 

RESTRICTED USE. 
Place granules in a band on each side of 
the seed furrow at planting, or as a side 
dressing after emergence. May also be 
applied in a band over the row or as a side 
dressing at pegging. Do not apply 
directly on the seed. Do not feed treated 
vines. 

RESTRICTED USE. 
Distribute granules evenly in the furrow. 
Do not graze or feed treated hay or 
forage to livestock. 

RESTRICTED USE. 
Apply granules in seed furrow and cover 
with soil. Do not hog-off treated fields. 
Do not feed green forage, hay, or straw to 
livestock. Do not plant com, small 
grains, or forages within 12 months after 
last application. 
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Treatment 

In-furrow (cont.) 

Insecticide 

acephate 
(Orthene 75S) 
liquid 
on seed 

Rate of formulation 
per acre 

1.0-1.3 lb 
4.0 oz/100 lb seed 

Days to 
harvest 

14 

Potato Leafhopper 

Remarks 

Apply as a liquid into the seed furrow in 
3-5 gallons of water per acre with a 
system that insures good seed 
coverage. Do not feed treated forage or 
hay to livestock or allow animals to graze 
treated areas. 
Mix in the planter to obtain good 
coverage of ALL seed by layering seed 
and product. Fill the planter box 1 /3 full of 
seed with 1/3 of the product.add the next 
1/3 of the seed and product, then add the 
last 1 /3 of the seed and product. Gently 
stir each layer before adding the next. 
CAUTION: Do not use with seed 
inoculants. Not recommended for air 
planters. Do not use treated seed for 
food, feed purposes or process for oil. 

The potato leafhopper is a common "above-ground" pest of peanuts in Virginia. This small, wedge-shaped, light green to 
yellow insect damages the peanut plant by feeding on the undersides of leaves in a piercing-sucking manner. Injured leaf tips 
tum yellow first then brown and tend to curve downward. Apparently, during feeding, toxins are also passed into plants at 
feeding sites. If enough damage is done, toxins can stop vine growth resulting in reductions in yield and grade. Injury may 
occur at any time from early June until the middle of August or later in some years. It is important to note that although late
season damage appears worse in some years, damage done early in the season probably affects plant vigor and yield more. 
Systemic insecticides applied at planting time will usually control potato leatboppers that occur early, but if no pegging-time 
insecticide is applied, it may be necessary to make one or two foliar applications in July or early August. Pegging time 
applications of rootworm insecticides will usually control leatboppers from that time until harvest. 

Foliar treatments should be made only on a basis of need. When 25% of the leaves show tip yellowing typical of leafhopper 
damage, and active adult and immature leatboppers are seen, treat with an effective chemical. When foliar . treatments are 
required, the first application usually is made about the middle of July, and the second about the first of August (if needed). H 
scheduled treatments are being made for control of leafspot, Sevin or Lannate may be included. Do not include these 
insecticides with all leafspot treatments as a matter of course. Too many insecticide applications, or applications later in the 
season, could cause spider mite populations to increase, especially in dry years after adjacent com and weedy areas have been 
cut. Make leafhopper applications only when problems have been identified. If spider mite is a known problem, Malathion 
would be the preferred insecticide for leafhopper suppression because it does not increase mite problems to the same degree as 
some other products. 

Recommended insecticides for potato le_afhopper control 

Rate of formulation Days to 
Treatment Insecticide per acre harvest Remarks 

Foliar carbaryl Apply to achieve good plant coverage. 
(Sevin 4F) 2.0-3.0 pt 0 To avoid possible injury to tender foliage, 
(Sevin BOS) 1.25 lb 0 do not apply to wet foilage or during 
(Sevin XLR 1.0 qt 0 periods of high humidity. 
PLUS) 

methomyl RESTRICTED USE. 
(Lannate L) 1.0-4.0 pt 21 Do not feed treated vines. 

acephate Do not feed treated forage Aor hay to 
(Orthene 75S) 1.0-1.3 lb 14 livestock or allow animals to graze 

treated areas. 
malathion 1.5 pt 0 May be harvested or grazed on the day of 
57EC application. 



Treatment 
Foliar (cont.) 

Pegging* 

In-furrow 

lnsectcide 
lambda
cyhalothrin 
(Karate 1 EC) 

esfenvalerate 
(Asana XL) 

adicarb 
(Temik 15G) 

phorate 
(Thimet 15G) 

disulfoton 
(Di-Syston 
15G) 

phorate 
(Thimet 15G) 

aldicarb 
(Temik 15G) 

In twin rows 

Rate of formulation 
per acre 

1.92-3.2 oz 

2.9-5.8 oz 

7.0 lb 

13.3 lb 

6.7-13.3 lb 

6.7 lb 

7.0 lb 

3.5-4 lb/row 

Days to 
harvest 

14 

21 

90 

90 
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Remarks 
RESTRICTED USE. 
Do not apply more than 15.36 oz per acre 
per season. Do not graze livestock in 
treated areas, or use treated vines or hay 
for animal feed. 

RESTRICTED USE. 
Do not feed or graze livestock on treated 
vines. Do not exceed 29 oz per season. 
RESTRICTED USE. 
Apply in 12-18 inch band on the row at 
pegging, immediately soil incorporate. 
Do not hog-off treated fields. Do not feed 
green forage, hay, or straw to livestock. 
Must be applied at the onset of pegging 
to comply with 90 day tolerance time. 
RESTRICTED USE. 
Distribute granules as a band over the 
fruiting zone at pegging. Work into the 
top few inches of soil immediately. Do 
not graze or feed treated hay or forage to 
livestock. 
RESTRICTED USE. 
Place granules in a band on each side of 
the seed furrow at planting, or as a side 
dressing after emergence. May also be 
applied in a band over the row or as a side 
dressing at pegging. Do not apply directly 
on the seed. Do not feed treated vines. 
RESTRICTED USE. 
Distribute granules evenly in the furrow. 
Do not graze or feed treated hay or 
forage to livestock. 
RESTRICTED USE. 
Apply granules in seed furrow and cover 
with soil.Do not hog-off treated fields. Do 
not feed green forage, hay, or straw to 
livestock. Do not plant corn, small 
grains, or forages within 12 months after 
last application. 

*GENERAL- Apply peggng treatments in 10-18 inch bands on row durin~ first 2 weeks in July after peggng begins arx:t before 
vines close in middles. Effectiveness of treatments is increased 1f insecticides are covered by shallow cultivation t:> 
avoid exposure to sunlight and lateral movement with heavy rains. Labels stipulate light incorporation. 

Southern Corn Rootworm 
The southern com rootworm, which is the immature stage of the spotted cucumber beetle, can cause extensive injury to the 
Virginia peanut crop. Rootworm larvae develop in the soil and feed directly on pegs and pods. Finding rootworms in the soil 
is very difficult and injury is often not detected until after peanuts are dug, when it is too late for control measures. A 
preventive treatment is the best strategy. After an infestation is established, control is difficult and often ineffective. 
Determining the need to treat for southern com rootworm should be done on a field-by-field basis. Decisions can be based on 
both adult populations and past history of peanut fields. Adult beetles can be readily detected in peanut fields. Their presence 
in moderate to high numbers from mid-July to early August should be a warning that a problem could develop. Adults will 
lay eggs that could develop into the damaging larval stage. Early detection of adults can thus allow for timely treatment aIXi 
prevention of injury. 

Knowledge of the past history of rootworm injury can also be useful in determining the need for treatment. If injury has ever 
occurred in a field, it will likely occur in other years. Keep field records on the extent of pod and peg injury noticed at harvest 
time. Pay particular attention to fields with higher levels of organic matter and clay. Rootworms have a higher survival rate 
in those soils due to higher moisture holding capacity, and injury will typically be more severe than in "light" soils. 
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If rootworm treatments are necessary, they should be applied as 10-18 inch bands on the row during early pegging. Usually, 
this period occurs during the first 2 weeks of July . Treatment effectiveness is increased if materials are lightly incorporated 
using shallow cultivation. If vine growth and pegging are in an advanced stage, do not cultivate, as vine "dirting," which leads 
to disease development and injury to pegs, may offset the gain from insect control. Carefully calibrate equipment to deliver 
recommended insecticide rates. Using more than is recommended will not increase effectiveness and using less could result in 
a complete insecticide failure. 

Recommended insecticides for southern corn rootworm control 

Treatment 

Pegging 

Insecticide 

fonofos 
(Dyfonate 15G) 

chlorpyrifos 
(Lorsban 1 SG) 

phorate 
(Thimet 15G)* 

ethoprop 
(Mocap 10G*) 

Rate of formulation 
per acre 

13.3 lb 

6.7-13.3 lb 

13.3 lb 

25.0 lb 

Days to 
harvest 

21 

Remarks 

May be used up to 30 days after pegging 
begins. 

Do not apply more than 13.3 lb per 
season. Do not feed peanut forage or 
hay to meat or dairy animals. 

Distribute granules as a band over the 
fruiting zone at pegging. Work into the 
top few inches of soil immediately. Do 
not graze or feed treated hay or forage to 
livestock. 

Lightly incorporate into soil immediately 
after application. 

*GENERAL - ~ly pegging treatments in 10-18 inch bards en row during the first 2 weeks in July after peggng begins and before vines close in 
middles. Effectiveness a treatments is increased if insecticides are covered by shallow cultivation to avoid exposure to sunlight cr'K:I lateral 
movement with heavy rains. *Labels stipulate light incorporation. 

Corn Earworm 

Annual infestations of the corn earworm and fall armyworm occur in most Virginia peanut fields . Usually there is a single 
generation of each species per season. Worms feed on leaf tissue causing peanuts to look ragged; however, research has shown 
that one-third of peanut foliage can be lost at the normal time of corn earworm infestations (mid-August to early September) 
without loss of yield or grade. Scouting fields is the only way to determine if treatment is needed. Scout by reaching halfway 
across 2 row-feet of plants and shaking foliage vigorously towards the row middle. Repeat on the opposite row. Count the 
worms on the ground and repeat the sample in several spots in the field. Treatment is recommended if an average of 8 or more 
worms are found per sample, or 4 per row-foot. 

If treatment is necessary, apply sprays using systems that provide good canopy penetration and coverage. If spider mites are 
already present in the field, use of some insecticides may allow for rapid build-up. Scout fields for treatment effectiveness am 
for possible increases in spider mite activity soon after applications. 

Recommended insecticides for corn earworm control 

Rate of formulation Days to 
Treatment Insecticide per acre harvest Remarks 

Foliar* carbaryl To avoid possible injury to foliage, 
(Sevin 4F) 2.0-3.0 pt 0 do not apply to wet foilage or during 
(Sevin 80S) 1.25-1.87 lb 0 periods of high humidity. 
(Sevin XLR 2.0-3.0 pt 0 
PLUS) 

acephate Do not feed treated forage or hay to 
(Orthene 75S) 1.0-1.33 lb 14 livestock or allow animals to graze 

treated areas. 
methomyl RESTRICTED USE. 
(Lannate L) 1.0-4.0 pt 21 Do not feed treated vines. 
esfenvalerate RESTRICTED USE. 
(Asana XL) 2.9-5.8 oz 21 Do not feed or graze livestock on 

treated vines. Do not exceed 29.0 
oz per season. 



Treatment 

Foliar (cont.) 

lnsectclde 

lambda
cyhalothrin 
(Karate 1 EC) 

Rate of formulation 
per acre 

2.56-3.84 oz 

Days to 
harvest 

14 
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Remarks 

RESTRICTED USE. 
Do not apply more than 15.36 oz per 
acre per season. Do not graze 
livestock in treated areas, or use 
treated vines or hay for animal feed. 

*GENERAL-Treat only if foliage loss is heavy (1/3 or more}. Earworms are easier to control when they are less than 1/2 inch long. 

Recommended insecticides for fall armyworm control 

Rate of 
formulation per 

Treatment Insecticide acre 

Foliar methomyl 
(Lannate L) 1.0-2.0 pt 

esfenvalerate 
(Asana XL) 9.6 oz 

acephate 
(Orthene 75S) 1.0-1.3 lb 

carbaryl 
(Sevin XLR PLUS) 2.0-3.0 pt 

lambda-cyhalothrin 
(Karate IEC) 2.56-3.84 oz 

Spider Mite 

Days to 
harvest 

21 

21 

14 

0 

14 

Remarks 

RESTRICTED USE. 
Do not feed treated vines. 2 pints 
may be required for good control. 
RESTRICTED USE. 
Suppression only. Do not feed or 
graze livestock on treated vines. 
Do not exceed 29.0 oz per season. 

Do not feed treated forage or hay to 
livestock or allow animals to graze 
treated areas. 

To avoid possible injury to foliage, 
do not apply to wet foliage or during 
periods of high humidity. 
RESTRICTED USE. 
Do not apply more than 15.36 oz per 
acre per season. Do not graze 
livestock in treated areas, or use 
treated vines or hay for animal feed. 

Mites, which have become more numerous during the past several years, are especially injurious during hot, dry weather. 
Another possible reason for the increasing spider mite damage is the indiscriminate use of carbaryl (Sevin), fenvalerate 
(Pydrin), and methomyl (Lannate) by peanut growers. While these insecticides are very valuable in controlling leathoppers, 
thrips, and worms, they may be responsible for destroying some of the natural enemies of spider mites and thus promoting 
the build-up of mite populations. Insecticides should be used only when needed for insect control. The use of non-sulfur
containing sprays and dusts for Cercospora leafspot control may also allow a build-up of spider mites. Tank mixes including 
fungicides and insecticides are more likely to allow spider mite build-up than when either material is used separately. 

Spider mites feed mainly on the undersides of the leaves. They suck the juice from the foliage and cause the leaves to tum 
brown and eventually drop off. Heavy infestations usually occur first around the borders of peanut fields; then they spread 
inward throughout the fields. Avoid harvesting spider mite infested cornfields or mowing weedy areas next to peanut fields 
until peanuts are harvested. Spider mites will readily move into peanuts when com dries down or is harvested. Be prepared to 
treat peanuts if adjacent corn is infested. 

IMPORTANT: If you are going to treat, calibrate your equipment to deliver the right amount of pesticide per acre. Arrange 
and adjust the nozzles or spouts in a manner that will direct the chemical into the desired area to be treated. Adequate sprayer 
pressure (40 to 60 psi) will aid in getting chemicals in contact with the undersides of leaves and within denser foliage. 
Penetration of foliage with 20 to 30 gallons of water per acre is very important for the control of . spider mites. 

FIELD CROPS' 1996\ 



194 INSECTS: Peanuts 

Recommended insecticides for spider mite control 

Treatment 

Foilar 

Insecticide 

propargite 
(Comite 6.SEC) 
(Omite 30W) 

aldicarb 
{Temik 15G) 

lambda
cyhalothrin 
(Karate 1 EC) 

Rate of formulation Days to 
per acre harvest 

2.0 pt 14 
3.0-5.0 lb 14 

7.0 lb 90 

3.84 oz 14 

Lesser Cornstalk Borer 

Remarks 

Use a minimum of 20 gallons per 
acre with ground equipment or 5 
gallons by air. Make no more than 2 
applications per year (either Comite 
.Q..B Omite). Do not plant rotational 
crops within 6 months of last 
application. Do not feed hay to 
livestock. 

RESTRICTED USE. 
Apply in 12-18 inch band on the row 
at pegging, immediately soil 
incorporate. Do not hog-off treated 
fields. Do not feed green forage, 
hay, or straw to livestock. Must be 
applied at the onset of pegging to 
comply with 90 day tolerance time. 

RESTRICTED USE. 
Suppression only. Do not apply 
more than 15.36 oz per acre per 
season. Do not graze livestock in 
treated areas, or use treated vines 
or hay for animal feed. 

Lesser cornstalk borer is typically not a problem in Virginia peanut fields. However, it does thrive under hot dry conditions 
and can become a problem when those conditions continue for 3-4 weeks. Infestations will be most severe where soils are 
sandy and in high, well drained areas within fields. Larvae are 0.5 to 0.75 inch long and are banded with alternating brown am 
blue stripes. They wiggle vigorously when disturbed. Larvae feed by burrowing into main stems, lateral limbs, plant crowns, 
and pods and can do extensive damage, even kill plants. Larvae produce a silk-and-sand webbing which is attached to pods or 
stems at the point of feeding. Evidence of webbing is a sure sign of borer activity. 

If weather conditions become favorable for borers, survey fields for damaged plants and larvae. If damage is obvious and active 
larvae are still present in 10% or more of the plants, treatment is recommended. 

Recommended 

Treatment 

Foliar 

insecticides for 

Insecticide 

esfenvalerate 
(Asana XL) 

fonofos 
(Dyfonate 1 SG) 

chlorpyrifos 
(Lorsban 1 SG) 

WIELD CROPS 1996 

lesser cornstalk borer 

Rate of formulation 
per acre 

9.6 oz 

13.3 lb 

6.7-13.3 lb 

control 

Days to 
harvest 

21 

21 

Remarks 

RESTRICTED USE. 
Aids in control. Apply as a foliar 
spray. Do not feed or graze 
livestock on treated vines. Do not 
exceed 29.0 oz per season. 

Apply in 18 inch band on the row at 
first sign of borer after pegging 
begins. May be used up to 30 days 
after pegging begins. 

Apply in 10-18 inch band on row at 
first sign of borer. Do not feed 
peanut forage or hay to meat or 
dairy animals. Do not apply more 
than 13.3 lb per season. 10.0-13.0 
lb may be broadcast by air as a 
rescue treatment. 



Recommended insecticides for grasshopper control 

Rate of formulation Days to 
Treatment Insecticide per acre harvest 

Foliar carbaryl 
(Sevin BOS) 1.5 lb 0 
(Sevin XLR PLUS) 1.0-2.0 pt 0 

acephate 
(Orthene 75S) 0.3-0.6 lb 14 

esfenvalerate 
(Asana XL) 5.8-9.6 oz 21 

Pesticide Usage Charts 
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Remarks 

To avoid possible injury to foilage, 
do not apply to wet fo.ilage or during 
periods of high humidity. 

Do not feed treated forage or hay to 
livestock or allow animals to graze 
treated areas. 

RESTRICTED USE. 
Do not feed or graze livestock on 
treated vines. Do not exceed 29.0 
oz per season. 

Many pesticides control more than one pest. The three tabl~ below summarize the effectiveness of some popular pesticides 
used at time of planting, at time of pegging, or as foliar treatments for the control of major insect pests which attack peanuts. 

Insecticide Activity of Products Applied at Time of Planting 

PESTS 

CHEMICAL THRIPS LEAFHOPPER ROOTWORM SPIDER MITE 

TEMIK E Early p Aids 
MOCAP* p p p p 

Dl-SYSTON G Early p p 

THIM ET G Early p p 

ORTH ENE E Early No No 

Insecticide Activity of Granules Applied at Time of Pegging 

PESTS 

CHEMICAL ROOTWORM LEAFHOPPER SPIDER MITE CORN EARWORM 

THIM ET 
DYFONATE* 
MOCAP* 
TEMIK 
LO RS BAN* 

G 
E 
G 
p 

E 

* NOT SYSTEMIC. Do not apply in the furrow. 

Aids No No 
Aids No No 
Aids No No 
Aids G No 
Aids No No 
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Pesticide Usage Charts (cont.) 

Insecticide Activity of Foliar Treatments Applied When Pests are Present 

Pest Species Controlled 

Lesser 
Leaf- Root- Corn Fall Corn Spider 

Insecticide Formulation* Th rips hopper worm Ear worm army- stalk Mite 
worm Borer 

SEVIN 4F, BOS, XLR PLUS p E No E F No No** 
MALATHION 57%EC p G No p p No p 

LANNATE L p G No E G No No** 
COMITE, OMITE 6.5EC, 30W No No No No No No E 
ASANA XL No E No E F F No** 
ORTH ENE 75S E E No G G No No** 
KARATE 1EC E E No E G No F 

*There are other insecticides and other formulations which have federal registration for use on peanuts. 

**Use of these insecticides may allow rapid build-up of spider mites. Use with caution during extended periods of dry weather. 

P=poor control, F=fair control, G=good control, E=excellent control, No=not labeled or no activity expected 
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Cotton 
D. A. Herbert, Jr., Extension Entomologist, Tidewater AREC and G. F. Chappell, Extension Agent, /PM 

Th rips 

Insect pests such as aphids, spider mites, cutworms, plant bugs and thrips affect cotton in the early stages of development. 
At present, only thrips must be controlled annually. These tiny, spindle-shaped insects complete several generations per 
season under favorable conditions and feed primarily by puncturing and rasping the outer cells of the young leaves and buds. 
Damage results in ragged looking plants with crinkled or "possum-eared" leaves. The damage associated with thrips feeding 
can stunt growth resulting in fruiting at higher positions and delayed maturity. Damage is most severe if young cotton is 
subjected to adverse growing conditions such as cool or dry weather or when alternate thrips hosts such as small grains chy 
down prematurely forcing large numbers of thrips to seek other hosts. Adverse growing conditions during the early stages of 
cotton development may reduce the uptake of systemic insecticides, therefore early inspection of the crop is important due to 
the length of the growing season in most of Virginia. 

Temik 15G - Temik has consistently provided good control of thrips and suppression of other early season cotton insect 
pests for up to six weeks. Field tests in Virginia and North Carolina have shown that Temik at the 5 pound rate has provided 
a yield advantage and in some cases has provided early maturity especially important for Virginia growers. If cotton planting 
is delayed past May 15 a three pound rate will usually be sufficient. 

Di-8yston 15G, Thimet 15G and 20G - These products provide good thrips control for three or four weeks. If cotton 
development and thrips populations are delayed additional control may be needed Terrachlor Super-X with Di-Syston may 
offer a benefit under certain circumstances. 

Orthene 758 in furrow - Orthene 75S can be dribbled or sprayed in furrow during the planting operation. Orthene 
provides good thrips control for up to five weeks if applied at 1.3 pounds of product per acre. Applications are usually made 
at 5 to 10 gallons per acre and are compatible with several liquid fungicides. 

Payload 15G - Payload 150 contains the same active ingredient, acephate, as Orthene 75S. Payload will offer residual 
control similar to Di-Syston and Thimet, however is an unrestricted insecticide and is not subject to the same Worker 
Protection Safety Standard regulations. 

The use of Command herbicide (PPI or PRE) requires the application of labeled rates of the 
organophosphate insecticides Thimet or Di-8yston at planting to provide safening from 
phytotoxicity. The organophosphate acephate, Payload 15G and Orthene 758, will _not provide 
safening. Temik may be used in conjunction with Command and the labeled rates of Thimet or Di-
8 y s ton. 

There is no formal threshold for thrips based on insect numbers or plant injury. Treatment is thought to be justified if the 
following conditions are met: 1) thrips injury is common, 2) immature thrips can be easily found, and 3) plant growth is 
poor. 

FIELD CROPS 19%, 
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Recommended insecticides for thrips control 

Treatment 

In-furrow 

Foliar 

Insecticide 

acephate 
(Orthene 75S) 

acephate 
(Payload 15G) 

aldicarb 
(Temik 15G) 

disulfoton 
(Di-Syston 15G) 

disulfoton 
(Di-Syston SE) 

phorate 
(Thimet 15G or 
20G) 

dimethoate 
(Cygon 4EC) 

bifenthrin 
(Capture 2EC) 

acephate 
(Orthene 75S) 

lambda-cyhalothrin 
(Karate 1 EC) 

Rate of formulation 
per acre 

1.3 lb 

6.7 lb 

3.0- 5.0 lb 

5.0 - 6.7 lb 

12.0 - 16.0 oz 

5.0- 6.7 lb 
3.75- 5.0 lb 

4.0 oz 

1.3 oz 

0.125 - 0.25 lb 

1.28 - 2.56 oz 

Days to 
harvest 

21 

21 

90 

21 

21 

21 

21 

Remarks 

Apply as a liquid into the 
seed furrow in 5-10 gallons 
of water per acre with a 
system that insures good 
seed coverage. Do not feed 
treated forage or hay to 
livestock or allow animals to 
graze treated areas. 

RESTRICTED USE 
Apply granules in seed 
furrow and cover with soil. 
Do not feed cotton forage to 
livestock or allow livestock 
to graze in treated area. 

RESTRICTED USE 
Place granules in a band on 
each side of the seed furrow 
at planting. 

RESTRICTED USE 
Apply directly into the seed 
furrow as a low pressure 
spray or dribble at planting 
before closing of press 
wheel. 

RESTRICTED USE 
Distribute granules evenly in 
the furrow. Do not graze or 
feed treated hay or forage to 
livestock. 

Not suggested to replace at
plant systemic insecticide. 
Salvage treatment only. 
Suggested band rate. 
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Plant Bugs 

Plant bugs, or Lygus, damage cotton by feeding in the terminal tissue or directly on squares. Square feeding with their 
needle-like mouth parts results in square abortion and delays in maturity if populations exceed threshold levels. Plant bugs 
are small highly mobile insects that are difficult to monitor directly and particular attention should be directed to cotton in 
close proximity to potato (alternate host) fields. Fortunately, lygus problems are for the most part limited to the south arxi 
southwest parts of the United States. Only 1-2 percent of North Carolina's acres have required treatment in the past few years 
most of which was located in the southern part of the state. Lygus problems should be minimal in Virginia and treatments 
are generally discouraged unless threshold populations are encountered. 

Sampling for Plant bugs. Scouting is done weekly using a two step process. The first step requires taking square 
retention counts by examining 100 fruit per field at the base of a quarter sized leaf in the terminal of the plant. If 80% of the 
squares are present no further sampling is required. If counts are below 80% then sweep net sampling is suggested to catch 
adult and immature plant bugs. At least two samples of 50 sweeps each should be collected. Treatment is suggested if 
sample counts exceed economic thresholds. If plant bugs become a problem, consult your local extension 
office for control recommendations. Early season insecticide applications are usually discouraged unless absolutely 
needed. Pre-bollworm insecticide applications may increase the chance of developing boll worm resistance or the need for early 
bollworm applications. Thresholds are present in the following table: 

Plant bug thresholds in cotton 

Sampling Tool Threshold 

Sweep Net1 8 

15 

30 

1 Based on 100 sweep sample. 

Tobacco Budworm/Cotton Bollworm 

Growth Stage 

first two weeks of squaring 

third week of squaring until 
flowering 

after blooming begins 

Bollworms (com earworms) occur primarily on field com during their first two generations. Third generation 'moths usually 
emerge in large numbers from mid-July to early August when corn is drying and fly to more attractive blooming cotton. 

Regular weekly scouting for the bollworm and its cousin, the tobacco budworm, should begin in early to mid-June. Weekly 
scouting is adequate until egg laying or light-trap catches increase. Fields should then be scouted twice a week, with the 
emphasis paced upon finding eggs, until insecticide treatments begin. After that, a 4-7 day scouting schedule will usually 
suffice. A 4-5 day scouting schedule is suggested for conventional pyrethroid rates and a 6-7 day schedule for high rates. 
Once the egg threshold has been met and treatments made, the primary focus of scouting shifts toward finding small 
bollworms feeding on squares and bolls, including those under bloom tags. 

Tobacco budworm adults are not readily attracted to blacklight traps and sometimes begin laying eggs on cotton prior to the 
time at which the bollworm egg threshold has been met, occasional fields may reach a 3 percent larval threshold prior to 
bollworm treatment initiation. Under these circumstances, tobacco budworm pheromone trap deployment and correct sight 
identification of adult tobacco bud worms can assist in recognition of this situation. 

After the upper bolls that will be harvested have become difficult to cut with a pocket knife (approximately three weeks after 
bloom), they are normally safe from bollworm attack. Bollworm scouting can normally be stopped at that time--usually in 
late August to early September. Spot scouting for fall armyworms and European corn borers should continue through early 
September, especially in fields of late maturing cotton or in green areas. 
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Bollworm and Tobacco Budworm Thresholds in Cotton 

Pre bloom 8 bollworms per 100 terminals Limiting this treatment to one well-timed 
or pyrethroid application is strongly 

6 bollworms per 100 squares recommended. 

Egg threshold 1 O+ eggs per 100 terminals After the onset of the major (third generation) 
or bollworm moth flight. 

2 eggs per 100 fruiting forms 

Post bloom larval threshold Usually after the egg threshold has been 
3 live worms per 100 terminals, employed; also used after blooming begins 

squares, blooms, or bolls and before major bollworm flight, particularly if 
tobacco budworms present 

Recommended insecticides for bollworm control 

Rate of formulation Days to 
Treatment Insecticide per acre harvest Remarks 

Foliar cypermethrin High pressure (50 - 70 psi) 
(pyrethroids) (Ammo 2.5EC) 3.1 * - 5.1 ** oz 14 and low volume(6 - 1 O gpa) 

advised for pyrethroid 
application. 

esfenvalerate 
(Asana XL 0.66EC) 5.8* - 9. 7** oz 21 

cyfluthrin 
(Bathroid 2EC) 1.8* - 3.2** oz 0 

bifenthrin 
(Capture 2EC) 3.2* - 6.4** oz 14 

zelamethrin 
(Fury 1.5EC) 2.8* - 3.8** oz 14 

lambda-cyhalothrin 
(Karate 1 EC) 3.2* - 5.1** oz 21 
(Karate 0.6 CSO) 5.3* - 8.5** oz 21 

tralomethrin 
(Scout X-tra 0.9EC) 2.6* - 3.4** oz 28 

Foliar sulprofos Bolstar, Curacron, Larvin 
(others) (Bolstar 6EC) 1.5 pt 14 and Lannate are best 

suited for mixed 
populations of beet and/or 
fall armyworms. Do not 
apply Lannate until full boll 
load; do not apply more 
than three times. 

profenophos 
(Curacron SEC) 1.0 pt 14 

thiodicarb 
(Larvin 3.2F) 1.875 pt 28 

methomyl 
(Lannate 1.8L) 3.0 pt 15 

*Industry preferred rates 
**Highest labeled rates 
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European Corn Borer 

European Com Borer (ECB) larvae damage cotton by feeding on large bolls from early August through mid-September. In 
rank or late-maturing cotton, this damage can be significant. An earlier tunneling type of damage may occur within stems 
and leaf petioles, usually in mid-July through late August. Although this damage looks serious, with wiltin_g and eventual 
death of the tissue above the feeding site, it causes no known economic loss. The major moth flight for the ECB often 
occurs a few days to three weeks later than the major boll worm flight. The female moths lay egg masses that contain 15-75 
eggs each. These small, flat, scale-like masses are deposited on the underside of cotton leaves deep within the canopy. At 
first, early instars feed within the leaf petioles and stems, but they begin to enter and feed upon large bolls, sometimes within 
48 hrs, particularly after mid-August. Although the caterpillars of this species generally do not feed as extensively within the 
bolls as do bollworms, most bolls are destroyed. 

Controlling ECB damage presents an unusual problem. The flat egg masses are almost impossible to find, even by the 
trained scouts searching heavily infested fields. By the time the larvae are found feeding on or v ithin bolls, insecticide 
treatments are usually ineffective. Thus scouting for this pest benefits the producer little during the present year. However, 
scouting to detect the caterpillars is advised. If small larvae are present (3% or more), treatment may be prescribed if an active 
flight is confirmed. This situation may indicate a late, rank cotton crop that should be avoided in the future. 

No control threshold has been developed since finding the egg masses is virtually impossible, and live caterpillars are spotted 
too late to achieve effective control. Growers must depend on another observation as a trigger for directing insecticide against 
the pest. Fortunately, because egg laying of the com earworm usually occurs somewhat earlier than the ECB flight, 
employing the egg threshold for bollworm control usually works well for ECB if treatments are extended into the ECB 
infestation period. An insecticide should be selected that is effective against both insects. If the major part of the ECB flight 
occurs after the bollworm flight has subsided and spraying has been completed, fields can be particularly susceptible. Under 
this condition, 3-6 total applications may be required for adequate suppression. This approach is recommended only w~re 
late rank growth points toward a high probability of ECB damage. Finding moths of this species in local light or pheromone 
traps, or flushing the adults from around or within cotton fields can help confirm the need for this extended treatment. 

Recommended insecticides for European corn borer control 

Rate of formulation per Days to 
Treatment Insecticide acre harvest Remarks 

Foliar cypermethrin European com borer 
(Ammo 2.5EC) 2.6- 4.1 oz 14 populations are generally 

higher in rank cotton. 
Multiple applications may 
be necessary for control. 
Other bollworm materials 
may provide some 
control. 

cyfluthrin 
(Bathroid 2EC) 1.8 - 2.1 oz 0 

bifenthrin 
(Capture 2EC) 3.2 oz 14 

lambda-cyhalothrin 
(Karate 1 EC) 3.2 oz 21 

tralomethrin 
(Scout X-tra 0.9EC) 2.6 - 3.4 oz 28 

Stink Bugs 

Stink bugs typically begin invading cotton fields in mid-July and build to damaging levels in August. The insecticide 
applications for the bollworm usually keep stink bug numbers below damaging levels. Problems with stink bugs usually 
only develop where the bollworm applications are limited or not applied at all. Stink bugs damage cotton by puncturing the 
carpal walls of bolls and feeding on the soft developing seeds. If bolls are small when feeding occurs, the boll will dry up, 
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turn brown and either remain on the plant or be shed. Bollrot pathogens are sometimes introduced when feeding is 
concentrated on medium and larger bolls, resulting in portions of the boll being destroyed, hard-lock, and lower grades. 
External feeding damage appears as small round purplish depressions about the size of a pencil point. The feeding sites are 
slightly larger but closely resemble the spots that naturally appear on maturing bolls. Stink bug feeding sites can be 
confirmed by slicing the bolls open under the depressions. The damaged bolls will have a brown stain (bollrot organisms) in 
the seed area under these spots. 

Stink bugs often appear in a clumped manner in cotton fields therefore, at least I 0 samples of 25 sweeps with a standard (15-
inch diameter), sturdy sweep net should be collected to detect live insects. Individual sweeps should be made with firm, 
pendulum-like motions (handle up, net down), swinging down with both hands through the upper middle· canopy while 
walking down the row. If the sweeping motion is correct and vigorous enough, a few bolls and leaves will usually be 
knocked into the net. Although thresholds are now being studied, an average of one stink bug per sample (25 sweeps) 
probably indicates that treatment is needed. Additionally, 5 percent damaged thumb-sized bolls also could indicate the need to 
treat. The above thresholds are merely suggestions at this time as research into this aspect of management is still underway. 

Recommended insecticides for control of stink bugs 

Treatment 

Foliar 

Insecticide 

methyl parathion 
4EC 

Penncap-M 
2FME 

Pyrethroids (see 
product labels) 

Rate of formulation 
per acre 

1 qt 

2 qt 

Aphids 

Days to 
harvest 

7 

7 

Remarks 

Pyrethroids. when applied two 
or more times against 
bollworms. usually provide 
adeguate suppression of stink 
~· Penncap is highly toxic 
to bees. Do not apply this 
product or allow to drift to 
blooming cotton if bees are in 
treated area. 

A number of beneficial insects and fungal diseases can hold aphid numbers below economic threshold levels. By limiting 
early season insecticide applications the grower is allowing beneficial insect populations to build, decreasing the chances of 
developing resistant aphid populations (observed in North Carolina and Virginia), and possibly reducing or eliminating the 
need for insecticide applications later in the season. An aphid rating level of four or more just before boll opening, plus the 
presence of honeydew, is probably a good indicator of the need to treat. 

Aphid Rating Scale 

o No aphids 

Occasional plants with low numbers of aphids 

2 Plants with low numbers common; heavily infested plant rare; honeydew visible occasionally 

3 Most plants with some aphids; occasional plants heavily infested; honeydew easily visible in most areas of the 
field 

4 Heavily infested plants common; aphids clumped on upper leaves 

5 Many heavily infested plants 
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Recommended 

Treatment 

Foliar 

insecticides for 

Insecticide 

dicrotophos 
(Bidrin SEC) 

dimethoate 
(Cygon 4EC) 

aphid 

phosphorothioate 
(Metasystox-R 2EC) 

bifenthrin 
(Capture 2EC) 

control 

Rate of 
formulation per 

acre 

4.0 oz 

8.0 oz 

16.0 oz 

2.6 oz 

Spider Mites 

Days to 
harvest 

10 

14 

14 

14 
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Remarks 

Aphid control with insecticides 
should be attempted only as a 
last resort, particularly in early 
season (before major bollworm 
moth flight). 

Spider mites can occur during any time of the season but are favored by dry weather and/or the removal of alternative hosts. 
Mite damage first appears as a slight yellowing of the leaves, which later changes to a purplish or bronze color and is usually 
associated with webbing. Damage occurs especially in spots or on field edges but widespread defoliation is not uncommon if 
favorable conditions persist. 

Spider mites can be checked while scouting for other insect pests. Active mite populations should be confinned before 
applications are made. Delaying treatment should also be considered if rainy, humid conditions are predicted in the near 
future. Rainy, humid conditions favor a fungus that preys upon mites and may greatly reduce mite numbers. 

Recommended insecticides for spider mite control 

Treatment 

Foliar 

Insecticide 

bifenthrin 
(Capture 2EC) 

propargite 
(Comite 6.55EC*) 

dicofol 
(Kelthane MF 4E) 

methidathion 
(Supracide 2E*) 

* not after bolls begin to open 

Rate of formulation 
per acre 

2.6 oz 

1.0-2.0 pt 

0.8 - 1.6 qt 

2.0 qt 

Days to 
harvest 

14 

14 

14 

60 

Remarks 

Control rarely necessary 
because of beneficial 
arthropods. Apply with 
20+ gallons of water. 
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Fall Armyworms 

The presence of fall armyworms (FAW) and their damage is recorded as part of boll worm scouting. Additional samples are 
unnecessary. FAW migrate into Virginia from the south so numbers are generally highest in the southern part of the state. 
FAW prefer blooms and bolls of all sizes. These caterpillars can be extremely damaging if present in moderate numbers am 
can become established late in the season. They can feed on mature bolls normally resistant to bollworm penetration. 
Because FAW are not always controlled effectively by the same insecticides as bollworms, it is very important that they be 
identified correctly. Also, because fall armyworms are difficult to control with insecticides, treatments are best applied at an 
early boll bract feeding stage. Fall armyworms have a more difficult time becoming established under a bollworm spray 
regime with certain pyrethroids. 

Recommended insecticides for fall armyworm control 

Treatment Insecticide Rate of formulation Days to Remarks 
per acre harvest 

Foliar sulprofos Various rates and 
(Bolstar 6EC) 1.0- 2.0 pt 14 combinations may be 

recommended for armyworm 
protenophos control, depending upon the 
(Curacron SEC) 0.5 - 1.0 pt 14 phenology and the age 

distribution and population 
methomyl levels of larvae. Pyrethriods 
(Lannate 1.8L) 2.0- 3.0 pt 15 will provide some control of 
{Lannate 90SP) 1/2 lb 15 fall armyworms hatching 
thiocarb from egg masses. Fall 
(Larvin 3.2F) 1.5 - 2.0 pt 28 armyworms may have more 

difficulty becoming 
chlorpyrifos established following Karate 
(Lorsban 4E) 1.0 - 2.0 pt 14 or Capture treatments used 

for bollworm control. 

Loopers 

Cabbage and soybean loopers rarely damage cotton because they prefer foliage, and are prone to virus attack and occur 
sporadically. Scouting for this pest, which normally appears late season, is done by observing foliage during scouting for 
other pests. As a general rule, if defoliation exceeds 30% in cotton with a significant portion (25% or more) of the bolls still 
immature and filling out, treatment may be needed. Soybean loopers are difficult to control with insecticides. Because 
foliage feeding typically begins at the bottom of the cotton plant and proceeds upward and outward, foliage feeding may be 
beneficial in preharvest cotton that has begun to open. The brownish larval frass (droppings) can be plentiful and temporarily 
stain opening cotton; however, this is not thought to be an economic problem. Since loopers are usually controlled by 
naturally occurring diseases and chemical controls are sometimes not effective due to resistance, recommendations will be 
available on a year to year basis through your local extension office. 

Beneficial Insects 

About a dozen beneficial insects are common in Virginia cotton. Ambush bugs, big-eyed bugs, minute pirate bugs, green 
lacewings, two species of ladybird beetles, and several types of spiders are examples. They are of two types: 1) predators that 
prey upon an insect pest, or 2) parasites that live within the host insect. These insects, particularly the predators, reduce the 
number of eggs and larvae of bollworms, caterpillars and aphids. Because these allies lessen the impact of pest insects, 
common sense dictates that producers use them as a management tool. Their presence often means that growers can delay am 
on occasion, eliminate some insecticide applications. 

Many complex factors are involved in determining just how many of each beneficial insect species are needed to influence a 
given level of pests. Therefore, it is usually not possible to asses the value of these insects except in a very general way. If 
relatively high numbers of beneficial insects are eating a large portion of aphids or boll worm eggs and larvae, the treatment 
threshold will be reached later than would otherwise be the case, reducing the number of insecticide applications needed. 
However, the rapid increase in pest populations, the third generation of boll worms, will often overwhelm the beneficial 
population and applications become necessary. The careful observation of sound economic thresholds offers the producer the 
best odds of balancing beneficial insect numbers against damaging insects. 
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Grain Crops, Soybeans, Forages 
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William S. Curran, Extension Weed Specialist, Penn State University 

Chemical Weed Control in Field Crops 

Herbicides are useful tools in most weed management programs. They should be used to supplement and not supplant other 
methods or tools available. These other tools include good cultural practices, such as proper fertilization and liming to give 
the crop a "head start," and crop rotation and proper cultivation, which are essential for a total weed management program. 

The following are definitions of terms you will find in this and similar publications on herbicides: 

Preplowing. The herbicide is applied to a growing weed before the land is plowed. 

Early Preplant (EPP). The herbicide is applied to the soil before planting. Generally used in no-till to control existing 
vegetation and provide early residual control. 

Preplant incorporated (PPI). The herbicide is applied to the soil after plowing but before planting, and mixed with the top few 
inches of soil with different incorporation implements. 

Preemergence (PRE). The herbicide is applied after the crop is planted but before it emerges from the ground. Soil moisture, 
light rainfall, or shallow cultivation may be necessary to obtain good weed control with many preemergence herbicides. 

Postemergence (Post). The herbicide is applied to the foliage of weeds after the crop has emerged. 

Surfactant. This is a surface-active agent that reduces the surface tension, thus permitting a more uniform application, and 
spreads the herbicide solution evenly on the plant foliage or ground. 

Many terms designate particular surface activities such as adjuvant, detergent, emulsifier, spreader, sticker, and wetting agent. 

Most of the herbicides recommended in this publication are selective. That is, at the recommended rate of application, they 
will selectively control or injure weeds but will not seriously damage the crop in which these weeds are growing. In using 
most selective herbicides, you should carefully follow the recommended rate of application because higher rates may severely 
injure or kill the crop. You, the user, must accept the responsibility if you use a herbicide other than as directed on the label. 
Read the label on the container and follow the directions carefully. 

The precision required for the application of herbicides is greater than for many other farm tasks. Three factors governing the 
rate of application are pressure, nozzle size, and ground speed. Contact your local Extension office for related publications. 

Band Application 

Some of the preemergence and postemergence herbicides are expensive; band spraying is one way to economize. Band 
spraying consists of applying a herbicide in a 14-16 inch band immediately over the crop row, leaving the middles unsprayed. 
Often, it is more economical to mechanically cultivate the area between the rows than to treat them chemically. 
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Use Rate 

The recommended use rates of herbicides generally vary with soil texture and organic matter content. The herbicide rates given 
in this section refer only to three soil texture groups: coarse, medium, and fine. The following is a listing of soil textures 
included of these three soil texture groups: 

Soil texture group Soil texture 

Coarse Sand, loamy sand, sandy loam 
Medium Loam, silt loam, silt, sandy clay loam 
Fine Silty clay loam, clay loam, sandy clay, silty clay, clay 

Please refer to this table to determine the soil texture group for the soil you want to treat. Low rates of herbicides generally 
are used on coarse soils low in organic matter while high rates generally are used on fine soils high in organic matter. 
Consult the label for the proper herbicide rate for your soils. 

Product Name 

Basis 
Bicep II 5.9L 
Bicep Lite SL 
Broadstrike + Dual 
Broadstike SF + Dual 
Broadstrike + Treflan 
Broadstrike Plus 
Bronate 
Bronco 4E 
Buctril-Atrazine 
Bullet 4L 
Canopy 
Commence 5.25 E 
Concert SP 25DF 
Contour 3.38 FL 
Curtail* 
Crossbow 
Cycle 4L 
Detail 4.1 EC 
Exceed 4.1 EC 
Extrazine II 4L 
Extrazine II 90DF 
Freedom* 
Fusion 2.66E 
Galaxy 3.67S* 
Gemini60DF 
Guardsman 5FL 
Harmony Extra 
Harness Extra 
Laddok 3.33L 
Landmaster 11 
Lariat 
Lorox Plus 60DF* 
Marksman 
Passport 2.6E 
Preview 75DF 
Pursuit plus 3AS 
Resolve Copack 
Salute 4EC 
Scepter OT 
Scorpion Ill 
Shotgun 
Squadron 2.33E 

Guide to Prepackaged Mixes 

Prepackaged Mixes 
Ingredients 

Pinnacle + Matrix 
Dual + atrazine 
Dual + atrazine 
Broadstrike + Dual 
Broadstrike + Dual 
Broadstrike + Treflan 
Broadstrike + Stinger 
Buctril + MCPA 
glyphosate +Lasso EC 
Buctril + atrazine 
Lasso MT + atrazine 
Lexone + Classic 
trifluralin + Command 
Classic + Pinnacle 
Atrazine + Pursuit 
Stinger + 2,4-D amine 
Garlon + 2,4-D 
Dual + Bladex 
Frontier+ Scepter 
Peak + Beacon 
Bladex + atrazine 
Bladex + atrazine 
Lasso + Trifluralin 
Fusilade 2000 + Bugle 
Basagran + Blazer 
Lorox + Classic 
Atrazine + Frontier 
Pinnacle + Express 
Harness + atrazine 
Basagran + atrazine 
glyphosate + 2,4-D amine 
Lasso EC+ atrazine 
Lorox + Classic 
Banvel + atrazine 
Pursuit + trifluralin 
Lexone + Classic 
Pursuit + Prowl 
Banvel + Pursuit 
trifluralin + Sencor 
Scepter + Blazer 
Broadstrike + Stinger + 2,4-D 
Atrazine + 2,4-D 
Scepter+ Prowl 

Formulation 
Ratio 

1 :2 ratio 
3.23 + 2.67 lb/gal 
3.33 + 1.67 lb/gal 
0.20 + 7.47 lb/gal 
0.25 + 7.47 lb/gal 
0.25 + 3.40 lb/gal 
1.0:2.7 ratio 
2.0 + 2.0 lb/gal 
2.6 + 1.4 lb/gal 
1.0 + 2.0 lb/gal 
2.5 + 1.5 lb/gal 
6:1 ratio 
3.0 + 2.25 lb/gal 
1 :1 ratio 
3.0 + 0.38 lb/gal 
0.4 + 2.0 lb/gal 
1.0 + 2.0 lb/gal 
2.0 + 2.0 lb/gal 
3.6 + 0.5 lb/gal 
1:1 ratio 
3.0 + 1.0 lb/gal 
3:1 ratio 
2.67 + 0.33 lb/gal 
2.0 + 0.66 lb/gal 
3.0 + 0.67 lb/gal 
12:1 ratio 
2.67 + 2.33 lb/gal 
2:1 ratio 
4.3 + 1. 7 lb/gal 
1.66 + 1.66 lb/gal 
1.2 + 1.0 lb/gal 
2.5 + 1.5 lb/gal 
16:1 ratio 
1.1 + 2.1 lb/gal 
0.2 + 2.4 lb/gal 
10:1 ratio 
0.2 + 2.8 lb/gal 
2.0 + 2.0 lb/gal 
2.67 + 1.33 lb/gal 
0.5 + 2.0 lb/gal 
1.0:2.7:5.4 ratio 
2.25 + 1.0 lb/gal 
0.33 + 2.0 lb/gal 

Manufacturer 

DuPont 
Ciba 
Ciba 
Ciba + Dow Elanco 
Ciba + Dow Elanco 
Ciba + Dow Elanco 
Ciba + Dow Elanco 
Rhone-Poulenc 
Monsanto 
Rhone Poulenc 
Monsato 
DuPont 
FMC 
DuPont 
Cyanamid 
Dow-Elanco 
Dow 
Ciba 
Cyanamid 
Ciba 
DuPont 
DuPont 
Monsanto 
Zeneca 
BASF 
DuPont 
Sandoz 
DuPont 
Zeneca 
BASF 
Monsanto 
Monsanto 
DuPont 
Sandoz 
Cyanamid 
DuPont 
Cyanamid 
Cyanamid 
Mobay 
Cyanamid 
Ciba + Dow Elanco 
Ag Chem 
Cyanamid 
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Prepackaged Mixes 
Product Name Ingredients Formulation Ratio Manufacturer 

Storm 4S Basagran +Blazer 2.67 + 1.33 lb/gal BASF 
Surpass 100 5FL Atrazine + Surpass 2.0 + 3.0 lb/gal Zeneca 
Sutazine + Sutan + atrazine 4.8 + 1.2 lb/gal Zeneca 
Synchrony STS Classic + Pinnacle 3:1 ratio Dupont 
Tornado Fusilade + Reflex 0.75 + 1.0 lb/gal Zeneca 
Tri-scept 3E Scepter + trifluralin 0.43 + 2.57 lb/gal Cyanamid 
Turbo SE Dual + Sencor 6.55 + 1.45 lb/gal Mobay 
Typhoon Fusilade +Reflex 0.47 + 0.94 lb/gal Zeneca 

* Products not targeted for major distribution in Delaware, Maryland and Virginia. 

Guide to Single Active Ingredient Herbicides 

Trade Name 

Accent 
Ally 
Assure II 
Beacon 
Broadstrike 
Classic 
Cobra 
Command 
Deploy95DF 
Dual II 
Express* 
Fusilade DX 
Glean* 
Gramoxone Extra (2.5 lb/gal) 
Harness 
Matrix 
Peak 
Pinnacle 
Poast (1.5 lb/gal) 
Poast Plus (1.00 lb/gal) 
Prowl 
Pursuit 
Reflex 
Resource 
Scepter 
Scepter OF 
Select 
Stinger 
Surpass 
Tough EC 
Treflan 
Trific 60DF 
TRl-4 

alachlor trade names 
Arenia 
Stall 
Micro-Tech 
PartnerWDG 

Ingredients 

nicosulfuron 
metsulfuron 
quizalofop 
primisulfuron 
flumetsulam 
chlorimuron 
lactofen 
clomazone 
glyphosate 
metolachlor 
tribenuron 
fluzifop-p 
chlorsulfuron 
paraquat 
acetochlor 
rimsulfuron 
prosulfuron 
thifensulfuron 
sethoxydim 
sethoxydim (with surfactant) 
pendimethalin 
imazethapyr 
fomesafen 
flumiclorac 
imazaquin 
imazaquin 
cloproxydim 
clopyralid 
acetochlor (annedoted) 
pyridate 
trifluralin 
trifluralin 
trifluralin 

alachlor EC 
alachlor EC 
alachlorMT 
alachlorMT 

Manufacturer 

DuPont 
DuPont 
Dupont 
Ciba 
Dow Elanco 
Dupont 
Valent 
FMC 
Monsanto 
Ciba 
DuPont 
Zeneca 
DuPont 
Zeneca 
Monsanto 
DuPont 
Ciba 
DuPont 
BASF 
BASF 
Cyanamid 
Cyanamid 
Zeneca 
Valent 
Cyanamid 
Cyanamid 
Valent 
Dow-Elanco 
Zeneca 
Agrolinz 
Dow-Elanco 
Terra 
Cyanamid 

Helena 
Ag-Chem 
Monsanto 
Monsanto 



208 WEEDS: Grain Crops, Soybeans, Forages 

Guide to Single Active Ingredient Herbicides {cont.) 

Trade Name 

glyphosate trade names 
Glyphos 
Honcho 
Mirage 
Rattler requires surfactant 
Rascal 
Roundup 
RoundupWDG 

This update compiled September 1995. 

Ingredients 

glyphosate 
glyphosate 
glyphosate 
glyphosate 
glyphosate 
glyphosate 
glyphosate 

* Products not targeted for major distribution in Delaware, Maryland and Virginia. 
** Pending registration 

Herbicide 

Accent 
Assure II 
Ally 
Atrazine 
Banvel 
Basagran 
Basis 
Beacon 
Bladex 
Blazer 
Buctril 
Bugle 
Classic 
Cobra 
2,4-D Amine 
2,4-D Ester 
2,4-DB 
Exceed 
Fusi lade 
Fusion 
Gramoxone Extra 
Harmony Extra 
Marksman 
Pinnacle 
Poast Plus 
Pursuit 
Reflex 
Resource 
Roundup 
Scepter 
Scorpion Ill 
Select 
Shotgun 
Stinger 
Storm 

Rainfree Periods for Postemergence Herbicides 

Hours 

4-6 
1 
4 
4 
2 
8 
4 
4 
4 
6 
10 minutes 
1 
1 
30 minutes 
4 
1 
6 
4 
1 
1 
30 minutes 
3 
6 
1 
1 
1 
4 
1 
2 
1 
6 
1 
4 
6-8 
8 

Manufacturer 

Cheminova 
Lebanon 
Ag-Chem 
Helena 
Southern States 
Monsanto 
Monsanto 
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FORAGES: ALFALFA AND OTHER LEGUMES 

Legume seedlings are relatively slow growing, whereas weeds often have a rapid initial growth period. Thus, in new 
seedlings, weeds compete strongly with the legume seedlings for light, moisture, and nutrients. Severe reduction or loss of 
stands may result. Several preplant-incorporated treatments are available that offer good annual grass control and some 
broadleaf weed control at establishment. In addition, postemergence treatments, available for use on new stands, give gocxl 
broadleaf weed control. Once a stand is established, weeds may continue to reduce yields and impair quality of the forage. 
Residual herbicides and postemergence herbicides are both available for use in established forage stands. Most are 
recommended for fall or spring dormant application. Pick the treatment that best suits the specific weed infestation, am 
carefully follow label directions in terms of timing and rates of application. 

Spray volumes for forage areas should be 20-30 gal/A. Lower volumes will also work, but increase risk of spray drift. 

The following table illustrates the susceptibility of common alfalfa weeds to recommended herbicides. Herbicide application 
timings include establishment, seedling stands, fall/spring dormant, and postcutting. Note that four treatments may be used 
either in seedling stands or as fall or spring treatments in established stands. 

ALFALFA - Treatment and application timing8 

Seedling stand and 
--------------------Establishment--------------- ----fall/spring dormant----- --------------------Post .---------------

Benefin Glyphosate 2,4-DB imazethapyr imazethapyr 
(Balan} 2 x paraquaib (Roundup} (Butyrac} (Pursuit} (Pursuit} 

EPTC (Paraquat} Bromoxynil Pronamide Sethoxydim 
Species (Eptam) (Gramoxone) (Buctril) (Kerb) (Poast Plus) 

Grasses 
Barnyardgrass G G G G N N F F-G G F-G 
Bermudagrass F p P-F G N N p N G N 
Cheat G G G G N N G N P-F N 
Crabgrass spp. G G G G N N F F-G G F-G 
Fescue,tall (EST) N N G G N N G N p N 
Foxtail spp. G G G G N N F G G G 
Goosegrass G G G G N N F F G F 
Johnsongrass G F G G N N p G G G 
Nutsedge, yellow G p p F-G N N N P-F N P-F 
Orchardgrass(EST) N N G G N N G N p N 
Panicum, fall G G G G N N F F G F 
Quackgrass F p F G N N G P-F F-G P-F 

Broad leaf Weeds 
Chickweed, common F F G G p N G F N F 
Dandelion (EST} N N p G N P-F p P-F N P-F 
Dock spp. (EST) N N p F-G N p F p N p 
Dock spp. seedling N N G G N-P G F P-F N P-F 
Dogbane, hemp N N p G N N N N N N 
Hen bit G P-F G G F-G N F F N F 
Horseweed p p p G P-F F-G p N N N 
Knawel (German moss) p P-F F-G F-G G N p N N N 
Lambsquarters common G G G G G G p p N p 
Lettuce, prickly N N F G P-F F p N N N 
Milkweed spp. N N p F-G N N N N N N 
Mustard spp. p p G G G G p G N G 
Nightshade, black G P-F G G G G p F-G N F-G 
Pennycress spp. p p G G G G F G N G 
Pepperweed spp. p p G G G G p G N G 
Pigweed spp. G G G G F G N F-G N F-G 
Plantain spp. N N p F-G N F-G F N N N 
Ragweed, common p N G G F F N F-G N F-G 
Shepherdspurse p p G G G G F G N G 
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ALFALFA - Treatment and application timing8 (cont.) 

Seedling stand and 
--------------------Establishment--------------- ----fall/spring dormant----- --------------------Post ------------------

Bene fin Glyphosate 2,4-DB imazethapyr imazethapyr 
(Balan) 2 x paraquatb (Roundup) (Butyrac) (Pursuit) (Pursuit) 

EPTC (Paraquat) Bromoxynil Pronamide Sethoxydim 
S~ecies ~Eetam} ~Gramoxone} ~BuctriQ ~Kerb} ~Poast Plus} 

Broad leaf weeds (cont.) 
Smartweed spp. p p F-G G G p p F-G N F-G 
Speedwell p p G G p p p P-F N P-F 
Thistle, bull N N F G P-F F-G p N N N 
Thistle, plumeless N N F G P-F F-G p N N N 
Thistle, musk N N F G P-F F-G p N N N 
Yellowrocket p p F G F G P-F G N G 

- - - - - - - - - - - - - - - Fall/spring dormant- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Postcutting - - - - - - - -

Diuron Hexa- Metribuzin imaze-
Paraquat 

Hexa- I maze-
t>araquat 

~Paraquat) (Paraquat) 
(Kar- MCPA zinone (Sencor) thapyr Grarnoxone) Terbacil zinone thapyr (Grarnoxone) Terbacil 

S~ecies mex} ~MCPA} ~vetear} Lexone} ~Pursuit} Extra ~Sinbar} ~Vet ear} wursuit} Extra ~Sinbar} 

Grasses 
Barnyardgrass F N P-F P-F F-G N P-F P-F F-G G G 
Bermudagrass p N N p N p P-F P-F N P-F P-F 
Cheat P-F N G G N G G F-G N G G 
Crabgrass spp. F N P-F P-F F-G N P-F P-F F-G G G 
Fescue, tall (EST) F N F P-F N F F F N F F 
Foxtail spp. F N P-F P-F G N P-F P-F G G G 
Goosegrass F N P-F P-F F N P-F P-F F G G 
Johnsongrass P-F N p p G N p p G G G 
(seed.) 
Nutsedge, yellow N N p N P-F p p p P-F P-F P-F 
Orchardgrass (EST) F N F p N F F F-G N F F 
Panicum, fall P-F N P-F P-F F N P-F P-F F G G 
Quackgrass (EST) P-F N P-F p P-F F F F P-F F F 

Broad leaf weeds 
Chickweed, common G N G G F G G G F G G 
Dandelion(EST) p F-G F-G F-G P-F p F F-G P-F P-F F 
Dock spp.(EST) P-F P-F P-F F p P-F P-F P-F p P-F F 
Dock spp.(Seedling) F G F F P-F G F F P-F G G 
Dogbane, hemp N N p N N N p p N p p 
Hen bit F N G G F G G F-G F G G 
Horseweed F F-G F p N p F F N p F-G 
Knawel F-G N F F N F-G F F N F F 

(Germanmoss) 
Lambsquarters, F-G p F-G p p N F-G F-G p G G 
common 
Lettuce, prickly F F F F N F F F-G N F F 
Milkweed spp. N N p N N N p p N p p 
Mustard spp. G G G G G F G G G G G 
Nightshade spp. P-F p F p F-G p F F F-G G G 
Pennycress spp. G G G G G F G G G G G 
Pepperweed spp. G G G G G F G G G G G 
Pigweed spp. F-G p F-G p F-G N F-G F-G F-G G G 
Plantain spp. P-F G F-G G N P-F F-G F-G N G G 
Ragweed, common F-G p F-G p F-G N F-G F-G F-G G G 
Shepherdspurse G G G G G F G G G G G 
Smartweed spp. F p F-G p F-G N F-G F-G F-G G G 
Speedwell F-G p G F-G P-F G G G P-F G G 
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- - - - - - - - - - - - - - - Fall/spring dormant- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Postcutting-------------

P~uat 
Paraquat 

Diuron Metribuzin I maze- (Paraquat) Hexa-
raraquat) 

Hexa- I maze- Gram-
(Kar- MCPA zinone (Sencor) thapyr (Gramoxone) Terbacil zinone thapyr oxone) Terbacil 

Species mex) (MCPA) (Velpar) Lexone) (Pursuit) Extra (Sinbar) (Velpar) (Pursuit) Extra (Sin bar) 

Broad leaf weeds (cont.) 
Thistle, bull P-F G P-F F N F P-F P-F N F F 
Thistle, plumeless P-F G P-F F N F P-F P-F N F F 
Thistle, musk P-F G P-F F N F P-F P-F N F F 
Yellowrocket G G G G G P-F G G G F F-G 

8The susceptibility ratings listed in this table assume correct rates and timings of herbicide application for the normal growth habit of each species. 
In some instances, ratings are lower than might be obtained if the recommended time of herbicide application aid the time of weed presence or 
optimum susceptibility coincided. The rating scale is as follows: G(good) = 80-100 percent control, F(fair) = 60-80 percent control, P(poor) = 20-60 
~rcent control, and N(none) = < 20 percent control. 
2 x paraquat refers to susceptibility of weeds when sequential (two) applications of paraquat are used. 

Harvesting, Feeding, and/or grazing restrictions for forage herbicides. 

Herbicide Type 

Buctril (Bromoxynil) Graze or Harvest 

Butyrac (2,4-DB) Graze or Feed 

Gramoxone extra (Paraquat) Graze 
Graze or Harvest 

Karmex (Diuron) Graze or Harvest 

Kerb ( Pronamide) Graze or Harvest 
Poast Plus (Sethoxydim) Forage (Graze) 

Hay (harvest) 
Lexone-Sencor (Metribuzin) Graze or Harvest 

Roundup (Glyphosate) Graze or Harvest preplant 

Spot treatment 

Pursuit (lmazethapyr) Graze or Harvest 

Sinbar (Terbacil) Graze or Harvest 

Velpar (Hexazinane) Graze or Feed 

Length 

30 Days 
60 Days 
60 Days 
30 Days 
42 Days 
30 Days 
none 

120 Days 
7 Days 

20 Days 
28 Days 
60 Days 

55 Days 

14 Days 

30 days 

none 

30 Days 

Comments 

After spring application. 
After fall application. 
Seedling alfalfa. 
Established alfalfa. 
Fall or spring dormant applications. 
Between cutting applications. 
Do not replant treated areas in any crop within 2 
years of application. 
Fall or dormant applications. 
On the label, forage refers to green, undried 
alfalfa. 
Hay is dried alfalfa. 
Dormant applications. 
Spring application after growth resumes. Apply 
only where impregnated to dry fertilizer. 
Do not graze or cut for hay for 55 Days 
following preplant application. 
Do riot graze or cut for hay for 14 Days 
following spot treatment application. 
Do not feed, graze, or harvest for 30 days after 
application. 
Do not replant treated areas to any crop within 
2 years of application. 
Plant only com 12 months following application 
of Vel ar. 
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Alfalfa, red clover, ladino clover 

Weed problem Chemical rate per acre 

Preplant 
Annual grasses and Benefin 1.2-1.5 lb 
broadleaf weeds, 
including barnyard-
grass, annual blue-
grass, carpetweed, 
chickweed, crabgrass, 
Florida pusley, 
panicum, foxtails, 
(giant, green, 
yellow), goosegrass, 
johnsongrass from 
seed, lambsquarters, 
pigweed, purslane 
(common), sandbur, 
and annual ryegrass 

Above weeds; also EPTC 3.0-4.0 lb 
bermudagrass, 
Brachiaria sp., corn 
spurry, fall panicum, 
henbit, nightshade, 
nutsedge, quackgrass, 
ryegrass, volunteer 
small grains, sandbur, 
and shattercane 

Bluegrass (annual), Glyphosate 0. 75-5.0 lb 
downy-brome 
crabgrass, fleabane, 
foxtails, kochia, 
common lambsquarters, 
prickly lettuce, 
panicums, redroot 
pigweed, smooth 
pigweed, common and 
giant ragweed, 
sandbur, shattercane, 
Pennsylvania 
smartweed, spanish 
needles, Russian 
thistle, velvetleaf, 
volunteer wheat, 
bahiagrass, 
bermudagrass, field 
bindweed, Kentucky and 
annual bluegrass, cattail 
dallisgrass, curly 
dock, hemp dogbane, 
fescues, guineagrass, 

Product per acre 

Balan 60DF 2-2.5 lb 

Eptam 7E 3.5-4.5 pt 

Roundup 0.75-5.0 qt 
or 

other glyphosate 
formulations 
as specified 

by label 

Remarks 

Apply to clean, dry soil 
surface no more 
than 10 weeks before 
planting. Incorporate 
within 4-8 hours with a disk 
set to cut 4-6 inches and 
operate in two different 
directions at 4-6 mph, or 
with power-takeoff-driven 
equipment set to cut 2-3 
inches deep once over. See 
label, and adjust rate to 
soil texture. 

Spray on surface of freshly 
prepared soil. Incorporate 
into the soil to a depth of 2-3 
inches immediately after 
application. Follow label 
suggestion for proper 
incorporation procedures. 
Plant alfalfa seed immediately 
after incorporation. Perennial 
grass rhizomes must be 
chopped up thoroughly (2-
inch sections or less) before 
treatment. Temporary stunting 
and sealing of first leaves may 
occur. Do not use if more than 
1.2 lb active ingredient of 
atrazine was applied within the 
previous 12 months. 

For control of emerged 
vegetation before the 
establishment of alfalfa in 
conventional systems, or 
when overseeded into a 
cover crop. When 
overseeding alfalfa, 
glyphosate must be applied 
before planting a labeled 
cover crop. Avoid contact 
of spray with foliage, 
green stems, or fruit of 
desirable crops, plants, 
trees, or other vegetation 
because severe damage or 
destruction may result. 
Repeated treatments 
may be necessary to control 
weeds regenerating from 
underground parts or seed. 
Repeat treatments must be 
made before the crop 
emerges. Do not feed 
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Alfalfa, red clover, ladino clover (cont.) 

Weed problem 

Preplant (cont.) 
johnsongrass, 
milkweed, wirestem 
muhly, common mullein, 
napiergrass, 
silverleaf nightshade, 
orchardgrass, 
paragrass, quackgrass, 
reed canarygrass, 
swamp smartweed, Texas 

blueweed, Canada thistle, 
torpedograss, vaseygrass 

Chemical rate per acre 

Orchardgrass and Paraquat 0.625 - 0.937 lb 
fescue sods, control 
of annual weeds, plus 
alfalfa establishment, 
and suppression of surfactant 
perennial broadleaf 
weeds 

Seedling stands 
Mustard spp., Knawel Bromoxynil 0.25-0.375 lb 
(German moss), common 
lambsquarters, 
nightshade spp. , 
and suppression 
of some other winter annuals 

Thistle (bull, curled, 2,4-DB 0.5-1.5 lb 
and musk), cocklebur, 
common ragweed, curly 
dock seedlings, 
fanweed, filaree, 
lambsquarters, 
morning-glory, 
mustards, nightshade, 
pennycress, prickly 
lettuce, pigweed, 
shepherdspurse, and 
smartweed 

Product per acre 

Gramoxone Extra 
2.0-3.0 pt 

plus 

surfactant as 
specified by label 

Buctril 2EC 1.0-1.5 pt 

Butyrac 200 2.0-6.0 pt 

Remarks 

or forage, treated crops 
within 8 weeks 
after application. 
Low volume 
broadcast applications 
(3-10 gallons per acre) 
are recommended with some 
formulations for best results. 

For no-till establishment 
of alfalfa into perennial 
grass sods. Two 
applications using 1.5 pt 
followed in 10-14 days by an 
additional 1.0 pt will generally be 
required for complete sod 
kill. Additional herbicide 
treatments or alternate 
methods of establishment 
may be required if perennial 
broadleaf weeds are present. 

Apply when 
weed seedlings are 
actively growing but do 
not exceed 4 leaf stage or 
2 inches in height. Do no apply 
to seedling alfalfa with less 
than 2 trif oliate leaves. 

Apply when we~ds are 
actively growing, and 
no more than 3 inches high, or 
rosettes less than 3 inches 
across. May be applied 
either to seedling legumes 
(when seedling plants have 
2-4 trifoliate leaves) or 
to established stands (in 
late fall or early winter 
for best control). Fields 
should not be grazed or 
harvested for forage within 
30 days on established 
stands after application. 
Do not apply if temperature 
expected above 90°F or to 
fall below 40°F during or 
shortly after treatment. 
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Alfalfa, red clover, ladlno clover (continued) 

Weed problem Chemical rate per acre 

Seedling stands (cont.) 
Bluegrass (annual Pronamide 0.5-1.5 lb 
and perennial), 
cheat, chickweed, 
orchardgrass, 
quackgrass, ryegrass, 
red sorrel, volunteer 
grains, and wild oats 

Bedstraw, chickweed imathezapyr 0.047-0.095 
spp., cocklebur, henbit, 
jimsonweed, knotweed, 
mallow spp., morningglory 
spp., mustard spp., 
nightshade spp., 
pennycress, 
pepperweed, pigweed 
spp., wild radish, ragweed 
spp., yellow rocket, 
sheperdspurse, 
smartweed spp., spurge 
spp., velvetleaf, 
barnyardgrass, 
crabgrass spp., foxtail 
spp., seedling 
johnsongrass, 
shattercane, broadleaf 
signalgrass, and 
suppression of rhizome 
johnsongrass 

Product per acre Remarks 

Kerb 50DF 1.0-3.0 lb Use on established 
plantings or on new 
plantings after legume has 
reached trifoliate stage. 
Apply during fall or early 
winter and before winter 
freeze-up. Apply when soil 
temperature is 50°F or 
less. Remove or disperse 
trash or crop residue 
before treatment. Rainfall 
necessary to move it into 
the root zone where it is 
absorbed. Avoid drift 
to nontarget areas. Do not 
graze or harvest for forage 
within 120 days of treatment. 

Pursuit 70DG 1.08-2.16 oz Apply postemergence to 
seedling alfalfa, in the fall to 
dormant alt alt a, in the spring 
to dormant alt alfa or bet ore 
spring regrowth reaches 3 
inches, or between cuttings. 
Make applications when 
weeds are no larger than 1-3 
inches or when rosettes are 
less than 3 inches in 
diameter. Apply in 1 O or more 
gallons of water per acre in 
combination with an approved 
nonionic surfactant or crop oil 
concentrate. Do not apply to 
seedling alfalfa before the 
crop has two fully expanded 
trifoliate leaves. Consult the 
label and adjust rate for the 
specific weed infestation. 
Rates of 1.44 to 2.16 oz.JA are 
generally required for broad 
spectrum weed control. 
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Alfalfa (established) 

Weed problem Chemical rate per acre 

Postemergence 
Chickweed, corn Diuron 1.2-1.6 lb 
gromwell, corn spurry, 
knawel (German moss), 
pennycress, 
shepherdspurse, 
prickly lettuce, 
dog fennel, wild 
mustards (including 
Calepina sp.) 

Many broadleaf weeds MCPA 0.5 lb 
including burdock, 
Calepina sp., 
dandelion, goatsbeard, 
mustards, pennycress, 
pepperweed, plantain, 
shepherdspurse, 
thistles (curled and 
musk), and yellow 
rocket 

Cheat, smoothbrome, wild Metribuzin 0.375-1.0 lb 
oats, chickweed, henbit, 
pepperweed, 
shepherdspurse, white 
cockle, bluegrass, 
dandelion and suppression 
of dock 

Metribuzin 0.25-0.375 lb 

Product per acre 

Karmex 80DF 1.5-2.0 lb 

MCPA 1.0 pt 

Lexone 4L 0.375-1.0 QT, 
OF 0.5-1.3 lb 

or 
Sencor 

Sencor 
4F 0.25-0.375 qt, 
OF 0.33-0.50 lb 

Remarks 

Apply in March or early 
April when alfalfa is 
dormant and before it 
begins growth in the 
spring. Treat only stands 
established for one year or 
more. Do not apply to 
alfalfa/grass mixtures or 
to alfalfa with unusually 
shallow root penetration 
(such as shallow hard pans) 
or on sandy soils with less 
than 1 percent organic matter 
content. Do not replant 
treated areas to any crop 
within 2 years, unless 
otherwise directed. 

Apply after frost when 
alfalfa is defoliated and 
dormant. Stand losses may 
result if sprayed when not 
completely dormant. 
Temperatures at the time of 
spraying should be above 
40°F. May be used on 
mixtures with orchardgrass 
if established 1 year. 

Make a single application in 
the fall after alfalfa becomes 
dormant or in the spring 
before new growth starts. 
Stands planted in the spring 
that are less than one yr old 
at the time of application 
may be treated with a 
maximum of 2/3 lb of sencor 
DF per acre after alfalfa 
growth ceases in the fall. Do 
not graze or harvest within 
28 days after application. 
May be used in alfalfa/grass 
mixtures. 

Lower rate for chickweed 
control only. 
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Alfalfa established (cont.) 

Weed Problem 

Postemergence 
(cont.) 

Bluegrass, chickweed, 
henbit, downy brome 
and suppression of 
perennial grasses 
including 
orchardgrass, timothy 
and smooth brome 

Annual grasses and 
broadleaf weeds and 
suppression of 
perennial plants 

LD CROPS 1996 

Chemical rate per acre 

Paraquat 0.47-0.625 lb 

plus 
surfactant 

Paraquat 0.25 lb 

plus 

surfactant 

Product per acre 

Gramoxone Extra 
1.5-2.0 pt 

plus 
surfactant as 

specificed by label 

Gramoxone Extra 0.8 pt 

plus 

surfactant as 
specified by label 

Remarks 

Apply as a broadcast 
application in 20-60 
gal of water per acre 
using ground equipment. 
Use higher rate for kill or 
suppression of harder to 
control weeds and grasses, 
such as the perennial 
species. Do not apply if fall 
regrowth following the last fall 
cutting is more than 6 inches 
high. Apply to well
established stands (at least 1 
year old) after the last fall 
cutting when the crop is 
dormant or before spring 
growth reaches 1 inch. Alfalfa 
foliage present at the time of 
application will be burned, 
which may reduce the yield of 
the first cutting. Weeds and 
grasses should be succulent 
and growing at the time of 
application. Do not graze, cut, 
or harvest within 60 days of 
application. 

Alternate method: postharvest 
application. Apply 20-60 gal 
of water by ground equipment 
immediately after alfalfa 
has been harvested. Do not 
treat more than 5 days after 
cutting. Foliage present at 
application will be burned. Do 
not graze, cut, or harvest 
within 30 days of application. 
Make 1-3 applications 
per year as required. 
May be used as a salvage 
treatment on alfalfa less than 
1 year old where weeds 
threaten the stand. 



Weed Problem 

Postemergence 
(cont.) 

Chickweed, henbit, 
lambsquarters, 
horseweed, mustard, 
pepperweed, prickly 
lettuce, shepherds
purse, yellow 
rocket, crabgrass, 
downy brome, fox
tail, ryegrass, and 
wild barley 

chickweed 

Annual bluegrass, 
common chickweed, 
common dandelion, 
groundsel, 
lambsquarters, 
crabgrass, fiddleneck, 
mustard spp., 
pennycress, fleabane, 
foxtails, pigweed spp., 
shepherdspurse, 
speedwell, yellow 
plantain, prickly 
lettuce, sweet clover 
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Alfalfa established (cont.) 

Chemical rate per acre 

Terbacil 0.4-1.2 lb 

T erbacil 0.26-0.4 lb 

Hexazinone 0.45-1.35 lb 

Product per acre 

Sinbar SOW 0.5-1.5 lb 

Sinbar80W 
0.33-0.5 lb 

Velpar 90W 0.5-1.5-lb 

Remarks 

Treat only stands established 
1 year or more. Make a single 
application in the fall after 
plants become dormant or in 
the spring before new growth 
exceeds 2 inches or after cut
ting following hay removal. For 
semidormant and nondormant 
varieties, apply in the fall after 
last cutting or in the spring 
before new growth exceeds 
2 inches in height. Do not use 
on seedling alfalfa or on alfalfa 
grass mixtures or other 
mixed stands. Do not apply 
on snow-covered or frozen 
ground because injury to the 
crop may result. Do not 
replant to any crop within 
2 years after last application. 

Apply to new seedings or to 
established stands. These 
reduced rates are useful 
primarily for chickweed control 
during the dormant season, in 
less than one year old stands. 

Apply as a postemergence 
treatment to established 
stands of alfalfa in the fall or 
winter after alfalfa becomes 
dormant or in the spring before 
new growth begins or after 
cutting following hay removal. 
Use the lower rate on coarse 
textured soils and the higher 
rate on fine textured soils. 
Apply in a minimum of 20 
gaVA when weeds are 2 
inches high or less for best 
results. Corn may be planted 
12 months after application. 
Do not graze or feed treated 
forage to livestock within 30 
days following application. 
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Weed problem 

Barnyard grass, foxtails, fall 
panicum, johnsongrass, 
witchgrass, annual 
ryegrass,crabgrass 
shattercane, volunteer small 
grains and com, 
bermudagrass,and 
quackgrass 

Alfalfa established (cont.) 

Chemical rate per acre 

Sethoxydim 

0.09-0.31 lb 

plus crop oil 

concentrate 

Product per acre 

Poast Plus 0. 75-2.5 pt 

plus crop oil 

concentrate 2.0 pt 

PASTURE 

Remarks 

Apply to activly growing 
grasses at the size and rate 
indicated on the label for the 
individual grass species. Use 
0. 75 pt. rate for annual grass 
less than 4 inches in height, 
or 1.0 pt rate for annual 
grasses 4-8 inches in height, 
as directed by label. Use 2.5 
pt for control of 
johnsongrass, quackgrass 
and bermudagrass. 

Use 0. 75 pt rate for annual 
grasses less than 4 inches in 
height, or 1.0 pt rate for 
annual grasses 4-8 inches in 
height, as directed by label. 
Use 2.5 pt for control of 
johnsongrass, quackgrass, 
and bermudagrass. Always 
add crop oil concentrate to 
the spray solution. A second 
application is required for 
complete control of perennial 
grass species. Do not apply 
sethoxydim within 7 days of 
feeding, grazing or 
harvesting forage, or 
within14 days of feeding or 
harvesting hay. 

Spray volumes for pasture areas should be 20-30 gal/A with ground sprayers. Lower volumes also will work, but risk of 
spray drift increases. Aerial application of lower volumes also may be used. 

Musk and curled thistles are major problems in Western Virginia and Maryland and continue to spread eastward. These plants 
are considered biennials but some plants actually may germinate in spring and flower in the late summer. Such plants would 
be annuals. In the spring, susceptible crop and ornamental plants are actively growing and will be damaged if spray drift 
reaches them. -

The 2,4-D used for thistle control has little residual activity in the soil. Thus, we are experiencing reinfestation of areas where 
the thistles were killed in the fall. This results in plants that bloom and produce seed the next summer. Based on this 
experience, we can conclude that spring is a more effective time to control thistles but also is considerably more hazardous in 
terms of damage to desirable plants. 

Rates of application are stated in pounds acid equivalent (AE) per acre. Amine, low volatile ester (L VE), and oil-soluble 
amine (OSA) formulations for various weed situations are suggested. Various formulations containing from 2-6 lb acid 
equivalent per gallon are available. Usually, higher acid equivalents per gallon are more economical. The following table will 
aid in converting pounds per acre to liquid volumes necessary to supply the amount of the weed killer suggested. It is 
important to have the correct amount of herbicide. 

LD CROPS 1996 
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AE Pints of given formulation necessary to supply following rates per acre: 
(lb/gal on label) 1/4 lb 1/2 lb 1 lb 2 lb 3 lb 4 lb 

2 1 2 4 8 12 16 
3 2/3 1 1/3 2 2/3 51/3 8 10 2/3 
4 1/2 1 2 4 6 8 
6 1/3 2/3 1 1/3 22/3 4 51/3 

Susceptibility of pasture weeds to recommended herbicide treatments8 

Treatment and rate (lb active ingredient per acre) 

2,4-D plus 
2,4-D Dicamba (Banvel) dicamba 

--------------- ------------------------------------- 0.75-1.5 plus 
Species Ally Crossbow 1.0-1.5 2.0 0.25 0.50 1.0 2.0 0.25-0.50 

Aster spp. G G G F F-G G G G 

Bedstraw spp. F-G p p N N p P-F pb 
Bindweed, field F F F p P-F F-G G F 
Bindweed, hedge G G G F F-G G G G 

Blackberry spp. F-G F-G p p N N p P-F P-Fb 

Brackenfern p p p N N p P-F pb 

Burdock spp. G G G P-F F F G G 
Buttercup spp. F-G G G G p F F-G G G 
Campion, bladder p p p F F-G G G G 
Carrot, wild G G G P-F F G G G 
Chamomile, mayweed G F p p F F-G G G G 
Chicory G G G p p F F-G G 
Chickweed, common -- F p p F F-G G G G 

Chickweed, mouseear -- F-G p p p P-F F-G G P-~ 
Clover spp. F-G p p P-F F-G G G F-G 

Clover, hop F-G p p N N p P-F pb 

Cockle, corn F-G F F G G G G G 
Cocklebur, common -- G G G G G G G G 
Cow cockle F-G F F G G G G G 
Daisy spp. G G G F F-G G G G 
Dandelion G G G p F F-G G G 

Dewberry sp. F-G p p N N p P-F P-~ 
Dock spp. G F-G F F P-F P-F F F-G G 
Dogbane, hemp F-G p p P-F P-F F F-G F 
Dogfennel G G G p F F-G G G 
Evening primrose G G G P-F F G G G 
Fleabane spp. G G G F F-G G G G 
Garlic wild G F-G F-G G p F G G G 
Onion, wild F-G F-G G p F G G G 
Goldenrod spp. G G G p p F F-G G 
Hawkweed spp. G G G p p F F-G G 
Henbit G G p F P-F F-G G G G 

Honeysuckle spp. F-G p p N N p P-F pb 

Horsenettle F p p P-F P-F F F-G G 
Horseweed or marestail--F-G G G G F F-G G G G 
Jimsonweed G G G G G G G G 
Knapweed,spotted F-G F F-G P-F F G G G 
Knawel (German moss) -- P-F p p G G G G G 
Knotweed prostrate F F F G G G G G 

Kudzu P-F p p N N p P-F pb 
Lambsquarters,common-- G G G G G G G G 
Lettuce, wild G G G F F-G G G G 
Mallow, common F F F F F-G G G ··F-G 
Milkweed spp. F p p P-F P-F F F-G F 
Mullein, common F-G p p p N p p p p 

FIELD' CROPS.~l ~f ' 
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Susceptibility of pasture weeds to recommended herbicide treatments8 (continued) 

Treatment and rate (lb active ingredient per acre) 

Species Ally 

Mustard spp. 
Nightshade, black 
Pennycress spp. 
Pepperweed spp. 
Persimmon, common 
Pigweed spp. G 
Plantain spp. 
Poison hemlock 
Poison ivy, oak 

Pokeweed, common 
Ragweed, common 
Ragweed, giant 

Multiflora rose F-G 
Shepherdspurse 
Sneezeweed, bitter 
Sorrel spp. 
Spurge, prostrate 

Sumac spp. 
Sunflower spp. 
Teasel spp. 
Thistle, bull 
Thistle, Canada 
Thistle, plumeless 
Thistle, musk F-G 
Trumpetcreeper 
Velvetleaf 
Water hemlock, 

spotted 

Woodsorrel spp. 
Yellowrocket 

Crossbow 

G 
P-F 
G 
G 
p 
G 
G 

F-G 
F 

F-G 
G 

F-G 
F-G 
F-G 
F-G 
F-G 
p 

F-G 
F-G 
P-F 
G 

F-G 
G 
G 

P-F 
F-G 

F-G 
F-G 
G 

2,4-0 

1.0-1.5 2.0 
G G 

P-F P-F 
G G 
G G 
p p 

F-G G 
G. G 
F G 
p · p 

p p 
F-G G 
F F 
p p 

F-G F-G 
F-G G 
p p 
p p 
p p 

F-G F-G 
P-F P-F 
F-G G 
F F 

F-G G 
G G 
p p 

F-G F-G 

F G 
p p 
G G 

0.25 
F 
F 
F 
F 
p 

F-G 
p 
N 
p 

N 
F-G 
F-G 
N 
F 
F 
F 
F 
N 
G 

P-F 
P-F 
p 

P-F 
P-F 
p 
G 

N 
p 
F 

Olcamba (Banvel) 

0.50 
F-G 
F-G 
F-G 
F-G 
p 
G 
F 
N 
p 

N 
G 
G 
N 

F-G 
F-G 
F-G 
F-G 
N 
G 
F 
F 

P-F 
F 
F 
p 
G 

N 
p 

F-G 

1.0 
G 
G 
G 
G 

P-F 
G 

F-G 
p 

P-F 
p 
G 
G 
p 
G 
G 
G 
G 
p 
G 
G 
G 
F 
G 
G 
F 
G 

p 

P-F 
G 

2.0 
G 
G 
G 
G 

F-G 
G 
G 

P-F 
F-G 
P-F 
G 
G 
F 
G 
G 
G 
G 

P-F 
G 
G 
G 

F-G 
G 
G 

F-G 
G 

P-F 
G 
G 

2,4-0 plus 
dicamba 

0.75-1.5 plus 
0.25-0.50 

G 
F-G 
G 
G 
G 
G 
G 
G 
G 
pb 

G 
G 

P-Fb 
G 
G 
G 
G 
pb 

G 
G 
G 
F 
G 
G 

P-Fb 
G 

G 
P-Fb 

G .......................................................................................................................................................................................................................................................................... 
aG(good) = 80-100 percent control, F(fair) = 60-80 percent control, P(poor) = 20-60 percent control, and N(none) = <20 percent control. 

bBetter control of these species may be obtained by using higher rates of 2,4-D plus dicamba. Consult the label for use rates and precautions. 

Grazing and haying restrictions for grass forage and pasture herbicides 

Herbicide 

2,4-D Amine 

2,4-D Ester 

Ally 
(Metsulfuron 
Methyl) 
Banvel 
(Dicamba) 

Type of 
Animal 

Dairy 

All 

All 

Lactating 
Dairy 

Crossbow Lactating 
(2,4-D + Triclopyr) Dairy 

Other 
Livestock 

Interval between 
application and 
grazing 

7 Days 

7 Days 

None 

7 Days if < 1 pint 
21 Days if1-2 pints 
40 Days if 2-4 pints 
60 Days if 4-16 pints 

~ 2 gal/A-14 days 

Interval between 
application and 
haying 

30 Days 

30 Days 

None 

37 Days if < 1 pint 
51 Days if 1-2 pints 
70 Days if 2-4 pints 
90 Days if 4-16 pints 
Harvest next season 

> 2 gaVA- do not graze Harvest next season 

Comments 

2,4-D labels vary. See specific label of 
product used. 
2,4-D labels vary. See specific label of 
product used. 
Do not seed to other crops for 1 or more 
years. See label for restrictions. 

No waiting period between treatment and 
grazing for non-lactating animals. 
Remove meat animals from treated areas 
30 days prior to slaughter. 
Remove meat animals from treated areas 
3 days prior to slaughter. 
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Grazing and Haying restrictions for grass forage and pasture herbicides (cont.) 

Herbicide Type of Interval between Interval between 
Animal application and application and 

grazing haying 

Crossbow 
(cont.) Other .s.2 gal/A none 7 Days 

Livestock 
> 2 gal/A- 14 days* 14 Days 

Roundup All Spot - 14 days Spot - 14 days 
(Glyphosate) 

Spike 80 P All < 20 lb/A- none One year 
(Tebuthiuron) 

> 20 lb/ A - one year 
Stinger All None None 
(Clopyralid) 

* If less than 25% of coverage treated, no grazing restrictions applied. 

Comments 

Use as spot treatment. Do not treat more 
than one tenth of any acre. Leaves no 
soil residue. 

Leaves soil residue up to 12 years. 

Do not use hay or straw from treated 
areas for compost or mulch on 
susceptible broadleaf crops. 

ROTATIONAL CROP RESTRICTIONS FOR PASTURE HERBICIDES 

Corn Soybeans Small Grain Peanuts Cotton 
Grains Sorghum 

Ally 341 341 1 341 341 341 

Banvel 0 AH2 0 0 AH2 AH2 

Crossbow NS3 NS3 NS3 NS3 NS3 NS3 

2,4-D 0 1/4-14 NS3 0 NS3 NS3 

Stinger 0 12 0 12 18 18 

1 • 34 months unless field bioassay is conducted. Consult label for Instructions. 
2 "' After normal harvest of crop to which Banvel was applied. 
3 • Next growing season. 
4 •See soybean weed control section for preplant intervals for 2,4-D rates and formulations. 
5 =Consult label. 

Weed problem 

Annual and perennial 
weeds including aster, 
buttercup, burdock, 
chicory, crane's bill, 
daisy fleabane, dandelion, 
dog fennel, elderberry, 
evening primrose, 
goatsbeard, 
goldenrod, hawkweed, 
horseweed, wild lettuce, 
dock seedlings, musk 
thistle, mustards, 
pepperweed, pennycress, 
plantains, spotted knapweed, 
wild carrot, and wild parsnip 

Permanent pasture 

Chemical rate per acre Product per acre 

a 
2,4-D 1.0-1.5 lb L VE, OSA or amine 

Alfalfa or Forage Other 
Clovers 

4 

AH2 

NS3 

NS3 

12 

Grasses Crops 

4 341 

0 AH2 

1 NS3 

NS3 NS3 

12 12-185 

Remarks 

Apply when weeds are 
actively growing. Use 
lower rates on annuals and 
biennials and higher rates 
for perennials. 
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Weed problem 

Bitterweed 

Thistle (bull and 
curled) 

Pigweed (spiny) 
ragweed 

Horsenettle 
(sandbriar), curly 
dock, dewberry, 
persimmon, poison ivy, 
and many other weeds 
listed above for 2,4-D 

Multiflora rose, 
hawthome, juniper, 
kudzu, sumac, and 
other woody species 

Coralberry (devil's 
shoestring) 

Dwarf larkspur, water 
hemlock 

Wild garlic or onion 

LD CROPS 1996 

Permanent pasture (cont.) 

Chemical rate per acre 

2,4-Da 1.5 lb 

2,4-Da 1.5 lb 

2,4-Da 1.0-1.5 lb 

Dicamba 0.25-0.5 lb 
plus 

2,4-D amine 0. 75-1.5 lb 

Dicamba 1.0-2.0 lb 

Dicamba 1.0 lb 
plus 

2,4-D 2.0 lb 

2,4-Da 2.0 lb 

2,4-Da 2.0lb 

2,4-Da 1.5-2.0 lb 

Dicamba 1.0 lb 

Product per acre 

LVE, OSA or amine 

LVE, OSA or amine 

LVE, OSA, or amine 

Banvel 4L 0.5-1.0 pt 
plus 

2,4-D amine 1.5-3.0 pt 

Banvel 1.0-2.0 qt 

Banvel 1.0 qt 
plus 

2,4-D 2.0 qt 

LVE orOSA 

LVE, OSA, or amine 

LVE 

Banvel 1.0 qt 

Remarks 

Apply when bitterweed 
reaches about 3 inches high. 

Spray thistles when in 
rosette stage and actively 
growing, either in late 
fall or early spring. 

Apply in early summer when 
weeds first reach 2-4 inches 
in height. Usually one 
application is sufficient. 
Occasionally more seed will 
germinate. Repeat treatment if 
necessary. 

Spray about time 
horsenettle blooming 
begins. All legumes will 
be killed. Repeat treatment 
on regrowth 2nd year. Do 
not graze dairy animals on 
treated areas within 7 days 
after application. Do not 
graze meat animals on 
treated areas within 30 
days of slaughter. Do not 
harvest for dry hay within 
37 days of treatment. Make 
ground application only, 
10-20 gal of water per acre. 

Consult the table at the 
beginning of the pasture 
section and the product 
labels for grazing and haying 
restrictions. 

Clip in winter. Spray when 
weed is about 1 inch high 
(early May) and actively 
growing. Be prepared to 
spot-treat the 2nd year. 

Apply in the bud to early bloom 
stage. See 2,4-D above. 

Spray late in fall and 
during February' or early 
March with midday 
temperature of 60°F or 
above. Repeat twice 
annually for 3-4 years. 
Do not graze dicamba
treated areas for 21 days 
after treatment. 



Weed problem 

Cowcockle, corn 
cockle, corn 
chamomile, German moss 
(knawel), knotweed, 
mayweed, ragweed, 
sheepsorrel (red 
sorrel), prostrate 
spurge, and sunflower 

Bladder campion, 
chickweed, curly dock, 
common ragweed, 
giant ragweed, 
shepherdspurse, 
wormwood, croton, 
sesbania, and velvetleaf 

Aster, clover, spotted 
knapweed, goldenrod, 
wild garlic, wild 
onion, sow thistle, 
mallow, spotted 
knapweed, and teasel 

Blueweed (viper's 
bugloss), buckbrush 
(coralberry), 
chicory, cottonwood 
(seedlings), evening 
primrose, groundsel, 
musk thistle, nightshade, 
poison ivy, spotted 
knapweed, stinging nettle, 
trumpet creeper, wild 
carrot, wood sorrel, 
yarrow, and tansy ragwort 

Multiflora rose 

Permanent pasture (cont.) 

Chemical rate per acre 

Dicamba 0.25 lb 

Dicamba 0.5 lb 

Dicamba 1.0 lb 

Dicamba 2.0 lb 

Dicamba 4.0 lb 

Product per acre 

Banvel 0.5 pt 

Banvel 1.0 pt 

Banvel 1.0 qt 

Banvel 2.0 qt 

Banvel 1.0-100.0 
gal water (use a 
wetting spray) 

WEEDS: Pasture 223 

Remarks 

Postemergence application. 
Apply when weeds are actively 
growing. Clovers will be killed. 
Do not apply near desirable 
trees or plants, or in locations 
where chemicals may be 
washed or moved into 
contact with their roots. 
Do not graze meat animals 
in treated fields within 30 
days before slaughter. 

Do not graze dairy animals 
on treated areas within 7 
days if 0.5 lb/A applied; 
21 days if 1.0 lb/A is applied; 
40 days if 2.0 lb/A is applied; 
or 60 days if 8.0 lb/A is 
applied. 

Observe dosage rates and 
days of delay between 
treatment and harvesting 
for hay: 37 days if 0.5 lb/A 
is applied; 51 days if 1.0 lb/ A 
is applied; 70 days if 2.0 lb/A 
is applied; 90 days if 8.0 
lb/ A is applied. 
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Weed problem 

Spot treatment of 
undesirable woody 
vegetation including 
pine, cherry, sumac, 
locust, elm, maple, 
alder, spruce, oak 
species, multiflora 
rose, and many others 

Burdock, Canada 
thistle, cocklebur, 
dandelion, goldenrod, 
lambsquarters, spiny 
amaranth, marsh elder, 
oxalis, 
plantains, wild 
carrots, ragweed, 
ironweed, 
sunflower, vetch, 
and others 

Alder, ash, aspen, 
birch, blackberry, 
blackgum, cherry, 
elderberry, hawthorne 
hazel, maples, 
multiflora rose, 
oak, pine, 
salmonberry, 
sumac, sweetgum 
tamarack, willow, 
and others. 

Permanent pasture {cont.) 

Chemical rate per acre 

Tebuthiuron 1.0-4.0 lb 

2,4-D plus triclopyr 
(prepackage mix) 

0.75-1.5 lb 

2,4-D plus triclopyr 
(prepackage mix) 

Product per acre 

Spike SOW 1.25-5.0 lb 
or Spike 20P 
5.0-20.0 lb 

Crossbow 1.0-2.0 qt 

Crossbow 2.0-6.0 qt 

Remarks 

For nonselective soil 
sterilant activity as a 
spot treatment on 
individual woody plants. 
Consult label for rates for 
individual species and for 
application procedures for 
individual formulations. 
Do not use Spike in any 
area where desirable 
species are in the vicinity 
of plants to be eliminated. 
Both grasses and broadleaf 
plants in treated spots 
will be killed. Grazing is 
allowed in areas treated with 
4.0 lb active ingredient 
tebuthiron or less. In areas 
treated with 4.0 lb or less, 
grass may be cut for hay 
1 year after application. 

Apply when weeds and brush 
are actively growing. Apply in 
a manner to avoid drift or 
other contact with nearby 
susceptible vegetation. Use 
lower rates for general weed 
control and control of more 
susceptible woody species. 
Withdraw animals from 
treated areas 3 days prior 
to slaughter. Do not graze 
lactating dairy animals for 14 
days or harvest hay for 
lactating dairy animals until 
the next season. Do not 
harvest hay for other animals 
until 7 days after application. 
No restrictions apply if less 
than 25% of forage is treated. 

Apply when weeds and brush 
are actively growing. Apply in 
a manner to avoid drift or 
other contact with nearby 
susceptible vegetation. Use 
lower rates for general weed 
control and control of more 
susceptible woody species. 
Withdraw animals from 
treated areas 3 days prior 
to slaughter. Do not graze 
lactating dairy animals for 14 
days or harvest hay for 
lactating dairy animals until 
the next season. Do not 
harvest hay for other animals 
until 7 days after application. 
No restrictions apply if less 
than 25% of forage is treated. 
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Permanent pasture (cont.) 

Weed problem Chemical rate per acre Product per acre 

Blackberry, buttercup, garlic, 
geranium (carolina), henbit, 
marestail, mayweed, 
multiflora rose, pigweed, 
sneezeweed (bitter) and 
thistle (Canada and musk), 
common mullein, curly dock 

Artichoke (Jerusalem) 
burdock (common), 
chamomile, clover, 
cocklebur, cornflower, 
dandelion, deck (curly), 
dogfennel, groundsel (common), 
horseweed, lettuce (prickly), 
nightshade (many), ragwood 
(common, giant), thistle (canada, 
musk), vetch. 

Metsulfuron methyl 
0.06-0.18 oz 

+ 
surfactant 

Clopyralid 
0.124-0.5 lb 

Ally 60DF 0.1-0.3 oz 
+ 

surfactant 

Stinger 
0.33-1.33 pt 

WEEDS: Pasture 225 

Remarks 

Apply as a broadcast spray 
from early spring to late 
summer as indicated by the 
label for the specific weed to 
be controlled. For multiflora 
rose control, apply in the 
spring soon after plants are 
fully leafed and apply the 0.3 
oz rate. Do not apply the 0.3 
oz rate to fescue unless 
temporary discoloration of 
the forage is acceptable. 
Applications of Ally to 
timothy should be made after 
greenup. Timothy should be 
a minimum of 6 inches tall 
and actively growing at 
application. Application 
under other conditions may 
result in crop discoloration 
and/or stunting. Multiflora 
rose, blackbury and Canada 
thistle may also be 
controlled via spot teatment 
using 1.0 oz Ally in 100 
gallons of water. Ally has no 
grazing restrictions. 
Carefully observe 
precautions regarding 
rotational crops. 

Apply to actively growing 
weeds. Do not apply by 
aircraft. Grasses are 
tolerant. New grass seedlings 
may be injured until 
established. No grazing 
restrictions. Avoid drift to 
sensitive crops. See section 
on rotational restrictions. 

aDo not graze dairy animals on 2,4-D sprayed areas for 7 days after spraying. Observe grazing restrictions specific to the rate of Banvel applied. If 
poisonous plants are present, keep animals out until plants tum brown. Spray when temperature is predicted to be 600 F or above during 1he day. Do 
not use on newly seeded areas until the grass is well-established. 



226 WEEDS: Pasture 

Weed problem 

Suppression of 
competition by 
existing sod and 
undesirable emerged 
broadleaf weeds and 
grasses 

Control of existing sods 
and undesirable annual and 
perennial broadleaf weeds 
and grasses 

LD CROPS 1996 

Pasture renovation 

Chemical rate per acre 

Paraquat 0.25-0.47 lb 

plus 

surfactant 

Glyphosate 
0.5-5.0 lb 

Product per acre 

Gramoxone Extra 
0.8-1 .5 pt 

plus 

surfacant as 
specified by label 

Roundup or 
other glyphosate 

formulations 
0.5-5.0 qt 

Remarks 

Graze area close, apply in 
spring or early summer 
after growth begins, before or 
at time of seeding grasses, 
alfalfa, clover or birdsfoot 
trefoil. Do not graze in treated 
areas until newly planted 
seedlings are 3-6 inches 
high for seedling grasses 
and forage legumes, 18-24 
inches high for sorghum
sudan. Do not pasture or 
mow bermudagrass for hay 
until 40 days after treatment. 
Apply before planting forage 
grasses or legumes. Remove 
domestic livestock before 
application. Wait 8 weeks after 
application before grazing or 
harvesting. 
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Corn 
Uncontrolled weeds continue to be a major limiting factor in Delmarva com production. To be successful in controlling weeds 
in com, the weed control program must be both well planned and well executed. Consideration should be given to cultural, 
mechanical, and chemical methods of weed control with reference to specific weed infestations. The major elements of a 
successful weed control program in com are summarized below. 

Weed Control Program 

Weed identification. The first step in an effective weed control program is proper weed identification. Only by knowing the 
exact identities and relative infestations of weeds on a field-by-field basis can the proper weed control strategy be developed. 
Continued use of the same program, or use of reduced tillage practices, can result in changes in weed infestations. Keep an 
accurate field record of the weeds in each field on a yearly basis and use this record to plan your weed control program. 

Cultural control. Several aspects of cultural weed control should be considered in planning a com weed control program. 
These include weed-free seed, cover crops, and crop rotation. Crop rotation is a valuable tool in our com/soybean rotations 
because perennial broadleaf weeds that cannot be controlled in soybeans can be effectively controlled in com. Talce advantage 
of this opportunity to control these tough weeds with mechanical methods and herbicides. 

Mechanical control. Mechanical weed control is still one of our most useful weed control tools. Both primary tillage and 
cultivation should be considered for specific weed problems. Perennial broadleaf weeds are an increasing problem in no-till 
com production. In some cases, these weeds cannot be controlled without tillage to disrupt underground perennial parts. The 
use of the moldboard plow when these weeds become a problem is an effective method of control, and for some weeds 
represents the only practical method of control. 

Herbicidal control. Many options are available in terms of herbicidal control of weeds in com. Both preplant-incorporated and 
preemergence combinations are available that offer broad-spectrum weed control. Preplant incorporated treatments ensure 
activation of the herbicide and minimize the risk of crop injury. Preemergence treatments require rainfall for activation, but 
offer good weed control when rainfall occurs within the first 2 weeks after application. Consider postemergence and directed 
postemergence applications. These are some of our strongest options in com weed control. Identify the weed and select the 
herbicide program that best fits your specific weed infestation. 

The following tables give general ratings of relative herbicidal activity. Activity varies with weather conditions, soil type, and 
application method. Under nonoptimal conditions, activity may be less than indicated. 

Relative effectiveness of "burndown" for no-till corn establishmenta,b,c 

Grasses and Grasses and 
broad leaf broadleaf Annual Volunteer 
weeds in weeds in rye- Rye cover Orchardgrass Small grains 

crop stubble crop stubble grass and annual sod and and 
(0-3 in) (>3 in) and weeds weeds annual weeds annual weeds 

Paraquat G F-G p G P-F F 
Paraquat (and then paraquat 10-14 days later) G G P-F G G G 
Paraquat + 2,4-D G G p G P-F F 
Paraquat + Banvel/Clarity G G p G P-F F 
2,4-D (and then paraquat 10-14 days later) G G p G P-F F 
Banvel/Clarity (and paraquat 10-14 days later) F G G p G P-F 
Bladex G NA F F P-F P-F 
Bladex + 2,4-D G NA F F P-F P-F 
Bladex + Banvel/Clarity G NA F F P-F P-F 
Roundup (1.0 qt) or others G F-G F-G F-G p F 
Roundup (2.0-3.0 qt) or others G G G G F-G G 
Roundup (1.0 qt) or others + 2,4-D G G F-G F-G p F 
Roundup (1.0 qt) or others+ Banvel/Clarity G G F-G F-G p F 
Atrazine (2.0 lb)+ Bladex (1.0 lb)+ paraquat G G G G G G 
Atrazine (1.0-2.0 lb)+ paraquat G F-G F G F G 
Atrazine (1.0-2.0 lb)+ Bladex G F-G F F-G F G 

a G = 80 to 100 percent control, F = 60 to 80, P = 20 to 60, N =less than 20, NR =not recommended. 
b These treatments are rated only for control of vegetation existing at the tiine of no-till corn establishment. Add residual 

herbicides as required for the specific infestation. 
c Use Banvel only on soil types for which the preemergence use of this product is permitted by label. 

FIELD CROPS 19 
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Perennial 
Fescue sod Horseweed broadleaf 
and annual Clover and Alfalfa and and other weeds 

weeds annual weeds annual weeds annual weeds and annuals 

Paraquat F F P-F F P-F 
Paraquat (and then paraquat 10-14 days later) G F-G F F-G F 
Paraquat + 2,4-D P-F F-G F F-G F 
Paraquat + Banvel/Clarity P-F F-G F-G F-G F 
2,4-D (and then paraquat 10-14 days later) P-F G F G F-G 
Banvel/Clarity (and then paraquat P-F G G G F-G 

10-14 days later) 
Bladex P-F F F G P-F 
Bladex + 2,4-D P-F G F G F 
Bladex + Banvel/Clarity P-F G G G F 
Roundup (1.0 qt) or others p F P-F F-G F 
Roundup (2.0-3.0 qt) or others G G G G F-G 
Roundup (1.0 qt) or others+ 2,4-D p G F G F-G 
Roundup (1.0 qt) or others+ Banvel/Clarity p G G G F-G 
Atrazine (2.0 lb)+ Bladex (1.0 lb)+ paraquat G F P-F F-G F 
Atrazine (1.0-2.0 lb)+ paraquat F F p F P-F 
Atrazine (1.0-2.0 lb)+ Bladex F F p F-G P-F 

a 
G = 80 to 100 percent control, F = 60 to 80, P = 20 to 60, N =less than 20, NR =not recommended. 

b 
These treatments are rated only for control of vegetation existing at the time of no-till com establishment. Ackl residual 
herbicides as required for the specific infestation. 

c 
Use Banvel only on soil types for which the preemergence use of this product is permitted by label. 

Corn (no-till and conventional) 
Relative effectiveness of residual herbicides for corn8 

Johnson- Johnson-
Barnyard- Crab- Fall grass grass Yellow Shatter-

grass grass panicum Foxtails (seedling) (rhizome) Nutsedge cane 

Pre plant incorporated 
Dual/Dual II G G G G p N F-G p 
Dual/Dual II + Atrazine G G G G p N F-G p 
Dual/Dual II + Bladex G G G G p N F-G p 
Dual/Dual 11 + Atrazine + Princep G G G G p N F-G p 
Eradicane Extra or Eradicane G G G G G F G G 
Eradicane Extra + Atrazine G G G G G F G G 
Eradicane Extra + Bladex G G G G G F G G 
Frontier G G G G p N F-G p 
Frontier+Atrazine G G G G p N F-G p 
Frontier+Bladex G G G G p N F-G p 
Frontier+Atrazine+Princep G G G G p N F-G p 
Sutan Plus G G F-G G G P-F G G 
Sutan Plus + Atrazine G G F-G G G P-F G G 
Sutan Plus + Bladex G G F-G G G P-F G G 
Sutan Plus+ G G F-G G G P-F G G 
Sutan Plus + Atrazine + Bladex 
Preemergence 
Atrazine F P-F p F N N p p 
Bladex F F-G F F-G p N p p 
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Corn (no-till and conventional) (cont.) 
Relative effectiveness of residual herbicides for corna 

Johnson- Johnson-
Barnyard- Crab- Fall grass grass Yellow Shatter-

grass grass panicum Foxtails (seedling) (rhizome) Nutsedge cane 

Preemergence (cont.) 
Atrazine + Bladex F-G F-G F F-G p N p p 
Atrazine + Princep F-G F-G F F-G p N p p 
Dual/Dual II G G G G p N F p 
Dual/Dual 11 + Atrazine G G G G p N F p 
Dual/Dual II + Bladex G G G G p N F p 
Dual/Dual II + Atrazine + Princep G G G G p N F p 
Frontier G G G G p N F p 
Frontier+ Atrazine G G G G p N F p 
Frontier+Bladex G G G G p N F p 
Frontier+ Atrazine+Princep G G G G p N F p 
Harness G G G G p N F p 
Harness + Atrazine G G G G p N F p 
Harness + Atrazine + Princep G G G G p N F p 
Micro-Tech/Partner G G G G p N P-F p 
Micro-Tech/Partner + Atrazine G G G G p N P-F p 
Micro-Tech/Partner+ Bladex G G G G p N P-F p 
Micro-Tech/Partner + Princep G G G G p N P-F p 
Princep F-G F-G F F-G p N p p 
Surpass/Top Notch G G G G p N F p 
Surpass/Top Notch+ Atrazine G G G G p N F p 
Surpass/Top Notch+ Atrazine G G G G p N F p 

+Prince 

Postemergence 
Accent G F-G F-G G G F-G p G 
Atrazine + Oil F P-F p F p N P-F p 
Banvel/Clarity N N N N N N N N 
Basagran N N N N N N F N 
Basis F-G F G G F-G F P-F F-G 
Beacon p p F F-G G F p G 
Bladex F F P-F F p N p p 

Brominal or Buctril N N N N N N N N 
2,4-D N N N N N N N N 
2,4-D + Banvel N N N N N N N N 
Exceed p p p P-F P-F p p P-F 
Evik F-G F-G F-G F-G P-F N p F 
Lad dock F P-F p F p N P-F F 
Lorox F F F F P-F N p P-F 
Marksman N N N N N N N N 
Paraquat G G G G G N F G 
Permit N N N N N N G N 
Prowl + Atrazine F-G F-G F F-G P-F N F p 

Prowl + Bladex F-G F-G F F-G P-F N p p 

Resource N N N N N N N N 
Tough N N N N N N p N 
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Corn (no-till and conventional) (cont.) 
Relative effectiveness of residual herbicides for corna 

Morning-glory Common Prickly 
Cockle- Jimson- Lambs- (annual Pig- Pig- rag- Smart sida or Velvet 

bur weed quarters spp.) weed weedc weed weed tea weed leaf 

Preplant incorporated 
DuaVDual II N N p N G G p p p N 
DuaVDual II + Atrazine F-G G G G G G G G G F-G 
DuaVDual II + Bladex F G G F-G G G G G G F 
DuaVDual II + F-G G G G G G G G G G 

Atrazine + Princep 
Eradicane Extra or p N P-F p F F-G p p p P-F 
Eradicane 
Eradicane Extra+ F-G G G G G F-G G G G F-G 

Atrazine 
Eradicane Extra + F G G F-G G F-G G G G F 

Bladex 
Frontier N N p N G G p p p N 
Frontier+Atrazine F-G G G G G G G G G F-G 
Frontier+Bladex F G G F-G G G G G G F 
Frontier+Atrazine 

+Princep F-G G G G G G G G G G 
Sutan Plus p N P-F p F F-G p p p P-F 
Sutan Plus + Atrazine F-G G G G G F-G G G G F-G 
Sutan Plus + Bladex F G G F-G G F-G G G G F 
Sutan Plus+ F-G G G G G F-G G G G G 

Atrazine +Bladex 

Preemergence 
Atrazine + Bladex F-G G G G G N G G G G 
Atrazine + Princep F-G G G G G N G G G G 
Broadstrike + Dual P-F P-F F-G p F-G F-G P-F G G G 
Broadstrike + Dual + F-G G G G G F-G G G G G 

Atrazine 
DuaVDual II N N p N F-G F-G p p p N 
Dual/Dual II + Atrazine F-G G G G G F-G G G G F-G 
DuaVDual II + Bladex F G G F-G G F-G G G G F 
DuaVDual 11 + Atrazine F-G G G G G F G G G G 
+ Princep 

Frontier N N p N F-G F-G p p p N 
Frontier+Atrazine F-G G G G G F-G G G G F-G 
Frontier+Bladex F G G F-G G F-G G G G F 
Frontier+Atrazine F-G G G G G F-G· G G G G 

+Princep 
Harness N F N F-G F-G F p p N 
Harness + Atrazine F-G G G G G F-G G G G F 
Harness + Atrazine F-G G G G G F-G G G G F-G 

+ Princep 
Micro-Tech/Partner N N P-F N F-G F-G P-F p p N 
Micro-Tech/Partner F-G G G G G F-G G G G F-G 

+ Atrazine 
Micro-Tech/Partner F G G F-G G F-G G G G F 

+ Bladex 
Micro-Tech/Partner F G G F-G G F-G G G G F 

+ Princep 
Surpass/Topnotch N N F N F-G F-G F p p N 
Surpass/Topnotch F-G G G G G F-G G G G F 

+ Atrazine 
Surpass/Topnotch+ F-G G G G G F-G G G G F-G 

Atrazine + Princep 
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Corn (no-till and conventional) (cont.) 
Relative effectiveness of residual herbicides for corna 

Postemergence 
Accent p F F F G G p F-G p p 
Atrazine + Oil G G G G G N G G G F-G 
Banvel G G G G G G G G G G 
Basagran G G P-F p p p F F-G F-G F-G 
Basis F P-F G F G G p G N G 
Beacon F-G F-G F-G F G G G F-G G F-G 
Bladex F-G F-G G F-G F N G F-G G F-G 
Buctril F-G F-G G F p p F-G F-G p F-G 
2,4-D G G G G G F-G G F-G G F-G 
2,4-D + Banvel G G G G G G G G G G 
Evik G G G F-G G G G F-G G F-G 
Exceed G G P-F P-F G G G G p F-G 
Laddock G G F-G P-F F p F-G F-G F-G F-G 
Lorox G G G F-G G G G F-G G F-G 
Marksman G G G G G G G G G G 
Permit G G p F G G G F-G N G 
Prowl+ Atrazine G G G G G N G G G G 
Prowl + Bladex F-G F-G G F-G F N G F-G G G 
Resource p p P-F p F F p p N G 

Tough G G G P-F p p 

a G (Good)= 80 to 100 percent control, F (Fair)= 60 to 80, P (Poor)= 20 to 60, N (None)= less than 20. 
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Atrazine Use Recommendations And Precautions 

Preemergence* - Soil applications prior to crop emergence: 
1 . On highly erodible soil ( as defined dy SCS ): 

- Fields where more than 30% of the soil is covered with plant residue at planting - apply a maximum of 2.0 pounds of 
active ingredient of atrazine per acre as a broadcast spray. 

- Fields where less than 30% of the soil is covered with plant residue at planting - apply a maximum of 1.6 pounds of 
active ingredient of atrazine per acre as a broadcast spray. 
2 . Qn soils not highly erodible 

- Apply a maximum or 2.0 pounds of active ingreient of atrazine per acre as a broadcast spray. 

Postemergence* - for all applications after crop has emerged: 

1 . If no atrazine was applied prior to crop emergence, use a maximum postemergence rate of 2.0 pounds of active 
ingredient of atrazine per acre. 
2 . If a preemergence application was made in the same calendar year, the combined pre- and postemergence 
applications may not exceed 2.5 pounds of active ingredient of atrazine per acre. 

*Remember - the total amount of atrazine applied (pre- and postemergence combined) may not exceed 2.5 pounds of 
active ingredient of atrazine per acre per calendar year. 
Do not mix, load or apply atrazine within 50 feet of: 

- Drinking water wells 
- Livestock water wells 
- Agricultural drainage wells 
- Irrigation wells 
- Abandoned wells 
- Sinkholes 

Do not mix or load atrazine within 50 feet of: 
- Intermittent streams 
- Perennial streams 
- Rivers 
- Lakes 
- Reservoirs 

Do not apply atrazine within 200 feet of: 
- Lakes 
- Reservoires 

Do not apply atrazine within a 66 foot arc measured from points where surface 
water runoff enters: 

- Intermittent streams 
- Perennial streams 
- Rivers 

LD CROPS 1996 
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Grazing and Foraging Restrictions for Corn Herbicides 

The following corn herbicide labels restrict grazing and/or foraging (silage) intervals for treated corn. 

Corn Herbicide Graze Silage 
Days after treatment 

Accent 30 30 

Atrazine 21 21 

Banvel/Clarity or Marksman >milk stage >milk stage 

Basagran 12 12 

Basis 30 30 

Beacon 30 15/60 

Broadstrike + Dual do not graze 85 

Broadstrike Plus 85 85 

Buctril 30 30 

Dual/Dual II 30 30 

Evik 30 30 

Exceed 30 40 

Frontier 40 40 

Gramoxone Extra (9 post directed) do not graze do not feed 

Harness 21 21 

Laddok 21 21 

Micro Tech/Partner 21 21 

Permit 30 30 

Princep Do not graze 

Prowl 75 75 

Resource 28 28 

Roundup (spot treatment) 14 14 

Scorpion 111 85 85 

Stinger 40 40 

Surpass Do not graze 0 

2,4-D 7 7 

Tough 68 68 

IR I IT Corn Statement 

IR (imidazolinone resistant) and IT (imidazolinone tolerant) com varieties are recommended when a risk of Pursuit or Scepter 
carryover makes the planting of standard varieties impractical. Continuous or exclusive use of a herbicide or herbicides with a 
single site of action encourages the development of resistant weeds. The use of Pursuit in com is not recommended due to the 
increased risk of weed resistance development. 



Corn Herbicide Rotation Restrictions 

The following table summarizes the crop rotation restrictions after certain com herbicide appliations have been made. Consult the label if two or more of these materials are applied in 
the same season. This list is not a substitute for the label! 

Rotational Crops (Months after Application) 

Winter Winter Winter Field Grain Sweet White Pep- Pump- Cucum- Snap Soy-
HERBICIDE Alfalfa Barley Rye Wheat Corn Sorghum Cotton Corn Potatoes Tomatoes pers Peas kins be rs Beans beans 

Accent 12 4 4 4 0 10 10b 10 10b 10b 10b 10b 10b 10b 10b 10b 
Atrazine SY 12 12 12 0 0 12 0 SY SY SY SY SY SY SY SY 
Banvel 3 1c 1c 1c 0 0 24 AH AH AH AH AH AH AH AH AH 

Basagran 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Basis 10 18 18 4 0 18 18 10 4 18 18 8 18 18 8 0.5 
Beacon 8 3 3 3 0.5 8 8 8 18 18 18 18 18 18 8 8 
Blad ex AH AH AH AH AH AH AH AH AH AH AH AH AH AH AH AH 
Broadstrike+Dual 4 4 1/2 4 1/2 4 1/2 0 18 22 26 26 26 26 4 26 26 26 0 
Broadstrike Plus 10.5 4 4 4 0 12 18 10.5 26 26 26 18 26 26 26 10.5 
Buctril NY NY NY NY NY NY NY NY NY NY NY NY NY NY NY NY 
Clarity 3 1c 1c 1c1c 0 0 24 AH AH AH AH AH AH AH AH 1c 
Dual/Dual II 4 4.5 4.5 4.5 0 0 0 0 0 18 18 0 18 18 0 0 
Eradicane AH AH AH AH 0 AH AH 0 AH AH AH AH AH AH AH AH 
Eradicane Extra AH AH AH AH 0 AH AH 0 AH AH AH AH AH AH AH AH 
Exceed 15 10 10 10 1 10 10 3 10 10 10 10 10 10 10 10 
Evik NY AH AH AH NY NY NY NY NY NY NY NY NY NY NY NY 
Frontier NY 4 4 4 0 NY NY NY NY NY NY NY NY NY NY NY 
Harness SY SY SY SY 0 SY SY SY SY SY SY SY SY SY SY 12 
Laddok 18 15 15 15 NY NY 18 18 18 18 18 18 18 18 18 NY 
Micro-Tech/ Partner 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Permit SY SY SY 3 0 0 SY SY SY SY SY SY SY SY SY 10 
Lorox 4 4 4 4 0 4 4 4 0 4 4 4 4 4 4 0 
Marksman 18 10 10 10 0 0 SY 0 18 18 18 18 18 18 18 NY 
Paraquat 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Princep NY NY NY NY 0 NY 12 NY NY NY NY NY NY NY NY NY 
Prowl NY 4 9 4 0 NY 0 NY NY NY NY NY NY NY NY 0 
Resource NL NL NL NL NL NL NL NL NL NL NL NL NL NL NL NL 
Scorpion 111 10.5 4 4 4 0 12 18 10.5 26 26 26 18 26 26 26 10.5 
Stinger 12 0 0 0 0 12 18 12 18 18 18 18 18 18 18 12 
Surpass SY SY SY SY 0 SY SY SY SY SY SY SY SY SY SY 12 
Tough 1 NL NL 1 0 1 NL 1 1 NL NL 1 NL NL 1 1 
Roundup 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Sutan Plus AH AH AH AH 0 AH AH 0 AH AH AH AH AH AH AH AH 
2,4-D 3 3 3 3 0 3 3 0 3 3 3 3 3 3 3 1/4-1 9 

Key: AH = After Harvest NY = Next Year SY= Second Year following applicatoin NL = Not listed on label 
b = 18 months with soil PH ~ 6.5, c = 20 days per pint, d = 30 days per pint, 
e See use instructions for applicaton rates of 2,4-D for no-till soybean establishment. 



Weed problem Chemical rate per acre Product per acre 

CORN (no-till) 
Perennial sod: bluegrass, fescue, orchardgrass, timothy, and ryegrass 

For reduced triazine 
carryover in controlling 
fescue and orchardgrass 
sods and control of annual 
weeds listed above. 

Alternate method: For 
optimum control of vigorous 
orchardgrass sods. 

Contact kill of rye, wheat, 
and barley cover crops, and 
annuals including 
barnyardgrass, crabgrass, 
fall panicum, foxtails, 
goosegrass, lambsquarters, 
morning-glory (annual), 
mustard, nightshade, redroot 
pigweed, purslane, ragweed, 
smartweed, spanish 
needles, velvetleaf, and 
witchgrass. 

Paraquat 0.47 lb 

+ 
surfactant 

+ 
atrazine 1.5 lb 

+ 
cyanazine 1.5 lb 

Paraquat 0.47 lb 

+ 
surfactant 

+ 
paraquat 0.47 lb 

+ 
surfactant 10-14 days later 

+ 
residual herbicide treatment 
as required for specific 
infestations 

Paraquat 0.47 lb 

+ 
surfactant 

glyphosate 1.0-1.5 lb 

+ 
the approved tank mix 
atrazine 1.0-2.0 lb 

+ 
simazine 1.0-2.0 lb 

Paraquat 0.47 lb 

+ 
surfactant 

+ 
atrazine 0.75-2.0 lb 

+ 
cyanazine 0.75-2.0 lb 

Gramoxone Extra 1.5 pt 

+ 
surfactant as labeled 

+ 
atrazine 4L 1.5 qt 
or 90DF 1.7 lb 

+ 
Bladex 4L 1.5 qt or 90DF 1.7 
lb 

Gramoxone Extra 1.5 pt 

+ 
surfactant as labeled 

+ 
Gramoxone Extra 1.5 pt 

+ 
surfactant as labeled 10-14 
days later 

+ 
residual herbicide 

Gramoxone Extra 1 .5 pt 

+ 
surfactant as labeled 

or 

Roundup or others plus 
surfactant as labeled 
1.0-1.5 qt 

+ 
atrazine 4L 1-2 qt, 
or 90DF 1.1-2.2 lb 

+ 
Princep 4L 1.0-2.0 qt 
or 90DF 1.1-2.2 lb 

Gramoxone Extra 1.5 pt 

+ 
surfactant as labeled 

+ 
atrazine 4L 0.75-2.0 qt 
or 90DF 0.8-2.2 lb 

+ 
Bladex 4L 0.75-2.0 qt 
or 90DF 0.8-2.2 lb 
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Remarks 

Follow precautions listed above. 
Cyanazine will give shorter 
triazine residual and increased 
burndown of existing vegetation. 
This combination may not provide 
late-season control of annual 
grasses. 

Use double paraquat 2.5 pt 
application for vigorous 
orchardgrass stands where single 
applications have not been 
effective. Observe paraquat use 
instructions and precautions as 
above. Tank mix with residual 
herbicides as listed below for the 
specific weed infestation. High 
triazine rates are not required for 
orchardgrass control where the 
double paraquat application is 
used. 

Apply 10-14 days before planting 
in 35-45 gaVA. Use paraquat 0.5 
lb active ingredient on barley. 
Use 1 :2 atrazine to simazine ratio 
on heavily infested fall panicum 
fields. Do not plant to any crop, 
except those specifed on the 
label, the following year. Do not 
allow animals to graze treated 
forage. See precaution above on 
use of paraquat. Follow label for 
proper mixing procedures and 
adjust rate to soil texture, organic 
matter content of soil, and weed 
problem. Low-volume broadcast 
applications (3-10 gallons per 
acre} are recommended with 
some formulations for best 
results. 

The combination of atrazine plus 
cyanazine can be used in late 
plantings of no-till corn in place of 
atrazine plus simazine for shorter 
triazine residues plus increased 
burndown of exsiting vegetation. 
Adjust ratios of 
atrazine/cyanazine to fit weed 
and grass infestation and soil 
type. This combination may not 
provide late-season control of 
annual grasses. Atrazine plus 
cyanazine also sold as package 
mix called Extrazine II. 



236 WEEDS: Corn 

Weed problem 

Contact kill rye, wheat and 
barley cover crops, and 
annuals including 
barnyardgrass, carpetweed, 
cocklebur, crabgrass, fall 
panicum, Florida pusley, 
foxtails, goosegrass, 
jimsonweed, lambsquarters, 
nightshade (black), pigweed 
spp., purslane, ragweed 
(common), signalgrass, 
smartweed, velvetleaf and 
witchgrass 

Contact kill of rye, wheat, 
and barley cover crops, and 
annuals including 
barnyardgrass, crabgrass, 
fall panicum, foxtails, 
goosegrass, signalgrass, 
yellow nutsedge, 
carpetweed, cocklebur, 
common purslane, Florida 
pusley, lambsquarters, 
morning-glory, pigweed spp., 
ragweed, smartweed, and 
velvetleaf 

Contact kill of rye, wheat, 
and barley cover crops, and 
annuals including 
barnyardgrass, crabgrass, 
fall panicum, foxtail millet, 
giant foxtail, goosegrass, 
green foxtail, signalgrass, 
southwestern cupgrass, 
witchgrass, yellow foxtail, 
yellow nutsedge, 
carpetweed, cocklebur, 
common purslane, Florida 
pusley, lambsquarters, 
morning-glory, pigweed spp., 
ragweed, smartweed, 
velvetleaf, and sandbur 

Chemical rate per acre 

Paraquat 0.47 lb 

+ 
surfactant 

glyphosate 1.0-1.5 lb 

+ 
approved tank mixes; 
alachlor 2.5-3.0 lb 

+ 
atrazine 1.0-2.0 lb 
or cyanazine 1.0-2.2 lb 

Paraquat 0.47 lb 

+ 
surfactant 
or glyphosate 1.5 lb 

+ 
the approved tank mix 
metolachlor 1.5-2.5 lb 

+ 
atrazine 1.2-2.0 lb 

pendimethalin . 75-1.5 lb 

Paraquat 0.47 lb 

+ 
surfactant 

glyphosate 1.5 lb 

metolachlor 1.5-2.5 lb 

+ 
atrazine 0.6-1.0 lb 

+ 
simazine 0.6-1.0 lb 

Product per acre 

Gramoxone Extra 1.5 pt 

+ 
surfactant as labeled 

or 

Roundup 1.0-1.5 qt or 
others plus surfactant as 
labeled 

+ 
Micro-Tech 2.5-3.0 qt 
or Partner 65DF 3.8-4.5 lb 

+ 
atrazine 4L 1.0-2.0 qt 
or 90DF 1.1-2.2 lb 
or Bladex 4L 1.0-2.2 qt 
or 90DF 1.1-2.4 lb 

Gramoxone Extra 1.5 pt 

+ 
surfactant as labeled 
or Roundup 1.5 qt, or other 
glyphosate formulations as 
specified by label 

+ 
Dual II 7.8L 1.5-2.5 pt 

+ 
atrazine 4L 1.2-2.0 qt 
or 90DF 1.3-2.2 lb 
or Bicep II 5.9L 1.8-3.0qt 

Prowl 4EC .75-1.5 qt, 
Prowl 3.33EC 0.91-1.8 qt 

Gramoxone Extra 1.5 pt 

+ 
surfactant as labeled 

Roundup 1.5 qt or other 
glyphosate formulations as 
specified by label 

Dual II 7.8L 1.5-2.5 pt 

+ 
atrazine 4L 0.6-1.0 qt 
or 90DF 0.66-1.1 lb 

+ 
Princep 4L 0.6-1.0 qt 
or 90DF 0.66-1.1 lb 

Remarks 

Apply 10-14 days before and up 
to day of planting. Use paraquat 
at 0.47 lb active ingredient on 
barley. See precaution above on 
use of paraquat. Follow label for 
proper mixing procedures and 
adjust rate to soil texture, organic 
matter content of soil, and weed 
problem. This combination may 
be weak on crabgrass species 
and may not provide season-long 
control of other annual grasses. 
Alachlor plus atrazine may also 
be applied as prepackage mix 
called Lariat or Bullet. Low
volume broadcast applications 
(3-1 O gallons per acre) are 
recommended with some 
formulations. 

Apply before, during, or after 
planting, but before the corn 
emerges. Adjust rates to soil 
texture and organic matter. Use 
lower rate of glyphosate for 
annual weeds and higher rate for 
perennial weeds. Do not graze or 
feed forage to livestock or use tor 
silage. Small grains may be 
seeded 4.5 months· after 
metolachlor use. Do not graze or 
feed forage or fodder from small 
grains to livestock. Bicep Lite 
may be available in some parts of 
the region. 

Addition of prowl will aid in the 
control or triazine-resistant 
lambsquarters and velvetleaf. 
Use of this treatment on coarse 
textured soils of less than 1.5% 
organic matter content is not 
recommended due to the potential 
for crop injury. 

Apply in 10-40 gal of water or fluid 
fertilizer with ground equipment in 
minimum tillage or no-tillage 
systems where corn is planted 
directly into a cover crop, stale 
seedbed, established sod, or 
previous crop residues. Use 
lower rate of glyphosate for 
annual weeds and higher rate for 
perennial weeds. Adjust rates of 
metolachlor, atrazine, and 
simazine to soil texture, organic 
matter content of soil, and weed 
problem. Check labels tor 
restrictions regarding planting of 
rotational cover crops. Note: 
metolachlor plus atrazine plus 
simazine may also be applied as 
Bicep (atrazine plus metolachlor) 
plus Princep (simazine). Consult 
label for specific rates. 
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Weed problem Chemical rate per acre Product per acre Remarks 

Triazine resistant weeds in no-till com: 

For pigweed control, use either paraquat or glyphosate plus atrazine in combination with a chloroacetamide herbicide 
(alachlor, metolachlor, acetochlor, or dimethenamid). Simazine may also be included where required for late-season annual 
grass control. The chloroacetamide herbicide will suppress or control initial triazine resistant pigweed flushes, but in most 
years an early postemergence application of dicamba will be required for season long control. 

For control of triazine-resistant pigweed, common lambsquarters, and velvetleaf, use either paraquat or glyphosate in 
combination with flumetsulam plus metolachlor (Broadstrike + Dual prepackage mix). With timely activation rainfall, this 
treatment can provide season-long control of these species without supplemental postemergence herbicide applications. 
Atrazine should generally be applied in combination with flumetsulam plus metolachlor for broad spectrum broadleaf weed 
control. 

Contact kill of rye, wheat, 
and barley cover crops and 
annuals as listed above. 

Paraquat 0.47 lb 

+ 
surfactant 

+ 
atrazine 1.0-2.0 lb 

+ 
metolachlor 1.5-2.5 lb 

+ 
cyanazine 1.0-2.0 lb 

Gramoxone Extra 1.5 pt 

+ 
surfactant as labeled 

+ 
atrazine 4L 1.0-2.0 qt 
or 90DF 1.1-2.2 lb 

+ 
Dual II 7.8L 1.5-2.5 pt 

+ 
Bladex 4L 1.0-2.0 qt 
or 90DF 1.1-2.2 lb 

Apply as directed above for 
atrazine, metolachlor, and 
simazine combination. For use 
where weed control similar to this 
combination with shorter triazine 
residual activity is desired. 
Adjust rates of atrazine, 
cyanazine plus metolachlor to soil 
texture and organic matter, and 
weed problems. Check labels for 
restrictions on use of Bladex on 
light, sandy soils and for 
restrictions regarding rotational 
crops. Note: metolachlor plus 
atrazine may be applied as Bicep. 
Consult label for specific rates. 
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Weed problem Chemical rate per acre 

Contact kill of barley, rye and Paraquat 0.47 lb 
wheat cover crops and + 
annuals, including surfactant 
barnyardgrass, carpetweed, or 
cocklebur, crabgrass, glyphosate 1.5 lb 
foxtail; (giant, green and 
yellow), goosegrass, + 
lambsquarters, morning- the ap~roved tank mix 
glory spp., nutsedge dimethenamid 0. 76-1.29 lb 
(yellow), panicum (fall), 

+ pigweed supp., purslane, atrazine 1.2-2.0 lb pusley (Florida), ragweed, or signalgrass, smartweed and 
cyanazine 1.25-2.0 lb velvetleaf 

Contact kill of barley, rye and Paraquat 0.47 lb 
wheat cover crops and + annuals, including surfactant 
bamyardgrass, carpetweed, or 
cocklebur, crabgrass, glyphosate 1.5 lb 
cupgrass (southwestern), 
foxtail; (giant, green and 
yellow), goosegrass, + 
lambsquarters, millet dimethenamid 0. 76-1.29 lb 
(foxtail), morning-glory spp., + 
nutsedge (yellow), panicum atrazine 0.6-1.0 lb 
(fall), pigweed supp., 
purslane, pusley (Florida), 

+ ragweed, signalgrass, 
simazine 0.6-1.0 lb smartweed, velvetleaf and 

witchgrass 

For preemergence control of Paraquat 0.47 lb 
triazine-resistant weed + 
species (pigweed, surfactant 
lambsquarters, and or glyphosate 1.5 lb velvetleaf) in Western 
Maryland, Western Virginia, + 
and Northern Delaware. (flumetsulam 0.44-0.63 lb + 

metolachlor 1.63-2.33 lb) 

+ 
atrazine 0.5-1.5 lb 

Carpetweed, chickweed, Paraquat 0.47 lb 
cocklebur, henbit, + 
horseweed, jimsonweed, surfactant 
lambsquarters, morning- or 
glory, nightshade, pigweeds, 
purslane, red clover, 
ragweed (common}, 
sicklepod, sida (prickly), 
smartweed, spurred anoda, 
velvetleaf 

Glyphosate 1.5 lb 

+ 

Flumetsulan/ 
clopyralid 
0.171-0.257 lb 

Product per acre Remarks 

Gramoxone Extra 1.5 pt Apply before, during or after 
+ planting, but apply before the 
surfactant as labeled corn emerges. Adjust rates to soil 
or texture and organic matter 
Roundup or other content of soil. Do not graze or 
glyphosate formulation feed forage to livestock or use for 
1.5 qt silage. Small grains may be 

+ seeded 4 months after 

the approved tank mix dimethenamid use. Do not graze 

Frontier 13-22 oz or feed forage or fodder from 

+ 
small grains to livestock. 

atrazine 4L 1.2-2.0 qt Dimethenamid plus atrazine may 

or 90W 1.3-2.2 lb also be applied as the 
prepackage mix Guardsman. 

Bladex 4L 1.25-2.0 pt 
or 90DF 1.4-2.2 lb 

Gramoxone Extra 1.5 pt Apply in 10 to 40 gallons of water 

+ or fluid fertilizer with ground 

surfactant as labeled equipment in minimum tillage or 

or no-tillage systems where corn is 

Roundup or other planted directly into a cover crop, 

glyphosate formulation stale seedbed, established sod or 

1.5 qt previous crop residues. Adjust 
rates of atrazine, dimethenamid 

+ and simazine to soil texture, 
Frontier 13-22 oz organic matter content of soil and 

+ weed problem. Check labels for 
atrazine 4L 0.6-1.0 qt restrictions regarding planting of 
or 90W 0.66-1.1 lb rotational cover crops. Consult 

+ 
label for specific rates. 
Dimethenamid plus atrazine may 

Princep 4L 0.6-1.0 qt also be applied as the 
or 90W 0.66-1.1 lb prepackage mix Guardsman. 

Gramoxone Extra 1.5 pt Requires timely activation rainfall 
+ for optimum weed control. Injury 

surfactant as labeled to corn has been observed when 

or cool, wet soil conditions follow 
application. Use of an IA com 

Roundup or other hybrid will reduce potential for 
glyphosate formulation 1.5 injury. Soil insecticide should be 
qt used in a T- band to avoid serious 
+ crop injury. 
Broadstrike + Dual 1.75-2.5 
pts 

+ 
atrazine 1.0-3.0 pts 

Gramoxone Extra 1.5 pt Adequate soil moisture is required 
+ for optimum herbicidal activity. If 
surfactant as needed using in liquid fertilizer solution, 
or water soluble packets containing 

Broadstrike Plus should be pre
Roundup or other glyphosate mixed with water and added to the 
formulation 1.5 qt spray tank through a 20-35 mesh 

+ 

Broadstrike Plus 85.6WP 
0.2-0.3 lb 

screen. Soil insecticides should 
be applied in a band to avoid 
potential injury. The use of an IA 
corn hybrid will reduce the 
potential injury. Observe 
rotational restrictions on label. 
Broadstrike Plus is approved for 
use with most grass herbicides 
including Dual II, Frontier, 
Harness, Micro Tech and Surpass. 

FIELD CROPS 1996 
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Weed problem Chemical rate per acre Product per acre 

Contact kill of barley, rye and 
wheat cover crops, annual 
grasses such as barnyard 
grass, broadleaf 
signalgrass, browntop and 
fall panicum, crabgrass, 
crowfootgrass, field 
sandbur, foxtail millet, 
foxtails (giant, green, 
yellow), goosegrass, prairie 
cupgrass, red rice, red 
sprangletop, robust foxtail 
(purple, white), seedling 
johnsongrass, shattercane, 
Texas panicum, wild proso 
millet, witchgrass, yellow 
nutsedge and broadleaf 
weeds such as carpetweed, 
cocklebur, Florida 
beggarweed, galinsoga, 
ground cherry, jimsonweed, 
lambsquarters, nightshade 
(black and hairy), pigweed, 
prickly sida, purslane, 
ragweed (common and 
giant), smartweed sp., and 
velvetleaf. 

Contact kill of barley, rye and 
wheat cover crops, annual 
grasses such as barnyard 
grass, broadleaf 
signalgrass, browntop + fall 
panicum, crabgrass, 
crowfootgrass, field 
sandbur, foxtail millet, 
foxtails (giant, green, 
yellow), goosegrass, prairie 
cupgrass, red rice, red 
sprangletop, robust foxtail 
(purple, white), seedling 
johnsongrass, shattercane, 
Texas panicum, wild proso 
millet, witchgrass, yellow 
nutsedge and broadleaf 
weeds such as carpetweed, 
cocklebur, Florida 
beggarweed, galinsoga, 
ground cherry, jimsonweed, 
lambsquarters, nightshade 
(black and hairy), pigweed, 
prickly sida, purslane, 
ragweed (common and 
giant), smartweed sp., and 
velvetleaf. 

Paraquat 0.47 lb 

+ 
surfactant 

or 

glyphosate 1.5 lb 

+ 
acetochlor 1 .5-2.2 lb 

+ 
atrazine 1.25-2.0 lb 

or 

cyanazine 1.5-2.5 lb 

or 

atrazine 0.5-2.0 lb 

+ 
cyanazine 1.0-2.0 lb 

Paraquat 0.47 lb 
+ 
surfactant 

or 

glyphosate 1 .5 lb 
+ 
acetochlor 1.6-2.4 lb 
+ 
atrazine 1.0-2.0 lb 

or 
cyanazine 1.0-2.2 lb 

or 

atrazine 0.5-1.0 lb 
+ 
simazine 0.5-1.0 lb 

Acetochlor use restrictions: 

-Read label concerning personal protective equipment. 

Gramoxone Extra 1.5 pt 
+ 
surfactant as labeled 

or 

Roundup or other 
glyphosate formulation 1.5 
qt 

+ 
Harness 1. 75-2.5 pt 
+ 
atrazine 4L 1.25-2.0 qt or 
90 OF 1.4-2 1.4-2.2 lb 

or 

Bladex 4L 1.5-2.5 qt or 
90 OF 1.7-2.8 lb 

or 

atrazine 4L 0.5-2.0 qt or 
90 OF 0.56-2.2 lb 

+ 
Bladex 4L 1.0-2.0 qt or 
90OF1.1-2.2 lb 

Gramoxone Extra 1.5 pt 
+ 
surfactant as labeled 

or 

Roundup or other 
glyphosate formulations 
1.5 qtJA 

Surpass 6.4 EC 2.0-3.0 pt 

atrazine 4L 1.0-2.0 qt or 
90 w 1.1-2.2 lb 
or 

Bladex 4L 1.0-2.2 qt or 
90 OF 1.1-2.2 lb 
+ 
atrazine 4L 0.5-1.0 qt or 
90W 0.5-1.1 lb 

Princep 4L 0.5-1.0 qt 
or 90 0.5-1.1 lb 

-This product is toxic to fish. Avoid application/runoff to areas containing aquatic life. 
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Remarks 

See acetochlor comments below. 
Use of the highest labeled rates 
should result in more consistent 
late-season annual grass control. 
Harness is also available as a 
package mix with atrazine called 
Harness Extra. 

See remarks section below 
regarding all acetochlor contaning 
products. Surpass also available 
as a package-mix with atrazine 
and called Surpass 100. Rates of 
Surpass 100 5.0 FL run from 1.6-
2.2 qtJA. In no till, use of the 
highest labeled rates of 
acetochlor and the addition of 
simazine where appropriate to 
rotational plans, should result in 
more consistent late-season 
annual grass control. Topnotch, 
the encapsulated formulation of 
acetochlor, may be superior to 
Surpass in no-till. 

-This chemical demonstrates the properties and characteristics associated with chemicals detected in ground water. Avoid 
permeable soils and minimize runoff. 

-Do not apply to coarse soils classified as sands with less than 3% OM where depth to groundwater is 30' or less. 
-Observe restrictions on label concerning mixing, loading, rinsing, and washing. 
-Do not apply through irrigation equipment. 
-Do not apply using aerial application equipment. 
-Do not use acetochlor on any crop other than corn. ________ _,,, __________ ~~-------------------~"""""'"""""' 
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Weed problem 

Bumdown of small annual 
broadleaf weeds and 
grasses in existing crop 
stubble and residual control 
of weeds listed for Atrazine 
plus Princep or Atrazine plus 
Dual or Atrazine plus Frontier 
or Atrazine plus Micro-Tech 
Bladex for bumdown is not 
for use in any living cover 
crop or sod. 

Chemical rate per acre 

Cyanazine 1.0-2.0 lb 

+ 
surfactant 

+ 
any of the following tank 
mixes: 
atrazine 1.0-2.0 lb 

+ 
simazine 1.0-2.0 lb 

Product per acre 

Bladex 4L 1.0-2.0 qt 

+ 
nonionic surfactant 
1.0-2.0 qt/100 gal 

+ 
any of the following tank 
mixes: 

atrazine 4L 1.0-2.0 qt 
or 90W 1.1-2.2 lb 

+ 
Princep 4L 1.0-2.0 qt 
or 90W 1.1-2.2 lb 

Atrazine 1.0-2.0 lb Atrazine 4L 1.0-2.0 qt 
or 90W 1.1-2.2 lb 

+ + 
metolachlor 1.5-2.5 lb Dual II 7.8L 1.5-2.5 pt 

or Bicep II 5.9L 
1.8-3.0 qt 

Atrazine 1.0-2.0 lb Atrazine 4L 1.0-2.0 qt 
or 90W 1.1-2.2 lb 

+ + 
dimethenamid 0.76-1.29 lb Frontier 13.0-22.0 oz 

Atrazine 1.0-2.0 lb Atrazine 4L 1.0-2.0 qt 
or 90W 1.1-2.2 lb 

+ + 
alachlor 2.5-3.0 lb Micro-Tech 2.5-3.0 qt 

or Partner 65WDG 3.8-4.6 lb 
or Lariat 
or Bullet 4.0 lb/gal 2.5-4.0 qt 

Early preplant control of Simazine 1.0-1.5 lb Princep 4L 1.0-1.5 qt 
or 90D F 1 .1-1 . 7 lb annual grasses. 

Supplement to paraquat, 2,4-D 0.25-0.5 2,4-D 0.5-1.0 pt 
glyphosate (Roundup or 
Honcho), cyanazine (Bladex 
4L), or simazine early- Dicamba 0.25-0.375 lb Banvel 0.5-0. 75 pt 
preplant, burndown 
treatments. For added 
control of hard to control 
annual broadleaf weeds 
present at no-till corn 
establishment, suppression 
of some perennial broadleaf 
species, and control of 
alfalfa and clovers. 

Remarks 

Cyanazine (Bladex 4L) can be 
used for burndown in place of 
paraquat or glyphosate only if 
broadleaf weeds and grasses are 
3 inches high or less and only in 
existing crop residue, not in living 
covers, such as rye, 
orchardgrass, fescue, or alfalfa. 
Use only the 4L Bladex 
formulation in a minimum of 25 
gallons per acre of carrier. 
Burndown generally is better 
when cyanazine is applied in 
nitrogen solutions or liquid 
fertilizers than when applied in 
water. 

Apply 2-4 weeks prior to corn 
planting. Rainfall is necessary for 
satisfactory control. Apply 
additional burndown and residual 
herbicides at planting as required. 

Add 2,4-D or dicamba to paraquat 
or cyanazine (Bladex 4L) for 
added burndown of hard to control 
broadleaf weeds. Use the lower 
rate of 2,4-D on light, sandy soils 
and the higher rate only on heavy 
soils. Do not apply dicamba on 
light, sandy, coastal plain soils as 
a preemergence treatment. 
Adjust dicamba rate to soil 
texture and organic matter 
content as labeled. Use 2,4-D for 
added control or suppression of 
mustard spp., plantains, 
horseweed, dandelion, and 2,4-D 
susceptible annual broadleaf 
weeds. Use dicamba for control 
or suppression of dock, clovers, 
alfalfa, and dicamba-susceptible 
annual broadleaf weeds. 



Weed problem Chemical rate per acre Product per acre 

CORN (Conventional Tillage) 

PREPLANT INCORPORATED 

Butylate + sat ener 
3.1-4.2 lb 

Yellow and purple nutsedge 
suppression and annuals 
including barnyardgrass, 
carpetweed, cocklebur, 
crabgrass, fall panicum, field or 
sandbur, Florida pusley, 

+ atrazine 1.0-1.5 lb 

foxtails (giant, green, and 
yellow), goosegrass, 
jimsonweed, johnsongrass 
and bermudagrass from 
seed, lambsquarters, 
morning-glory (annual), 
mustards, nightshade 
(black), redroot pigweed, 
purslane (common), 
ragweed, ryegrass (annual), 
smartweed, witchgrass, and 
velvetleaf. 

Johnsongrass suppression, 
nutsedge suppression, and 
annual grasses including 
barnyardgrass, crabgrass, 
fall panicum, foxtails, 
goosegrass, sandbu~ 
seedling johnsongrass and 
bermudagrass, volunteer 
sorghum, and wild cane 
(suppression). 

Annual grasses: 
annual ryegrass, 
barnyardgrass, crabgrass, 
foxtails, goosegrass, fall 
panicum, johnsongrass 
seedlings, sandbur, 
shattercane, and volunteer 
small grains. 
Annual broadleaf weeds: 
carpetweed, cocklebur, 
Florida pusley, 
lambsquarters, nightshade 
(black, hairy) morning-glory, 
mustard, purslane, pigweed 
spp., ragweed, 
shepherdspurse, sicklepod, 
smartweed, prickly sida, and 
velvetleaf. 
Perennials: 
bermudagrass, nutsedge 
(purple and yellow). 

cyanazine 1.5-2.0 lb 

butylate + safener 
3.1-4.0 lb 

+ 
atrazine 0.5-1.0 lb 

+ 
cyanazine 1.0-2.0 lb 

Butyl ate + saf ener 
4.0-6.0 lb 

EPTC + safener 3.1-4.0 lb 

+ 
atrazine 1.0-1.5 lb 

cyanazine 1.5-2.0 lb 

EPTC + safener 3.1-4.0 lb 

+ 
atrazine 0.5-1.0 lb 

+ 
cyanazine 1.0-2.0 lb 

Sutan + 3.75-4.75 pt 

+ atrazine 4L 1.0-1.5 qt 
or90DF 1.1-1.6 lb 

Sutazine + 5.27-7.0 pt 

Bladex 4L 1.5-2.0 qt 
or 90DF 1.6-2.2 lb 

Sutan+3. 75-4. 75 pt 

+ 
atrazine 4L 0.5-1.0 qt 
or 90DF 0.6-1.1 lb 

+ 
Bladex 4L 1.0-2.0 qt 
or 90DF 1.1-2.2 

Sutan + 4.75-7.3 pt 

Eradicane 6. 7E 3. 75-4. 75 pt 

+ 
atrazine 4L 2.0-3.0 pt 
or90DF 1.1-1.65 lb 

Bladex 4L 1.5-2.0 qt 
or 90DF 1.6-2.2 lb 

Eradicane 6.7E 3.75-4.75 pt 

+ 
atrazine 4L 0.5-1.0 qt 
or 90DF 0.6-1.1 lb 
+ 
Bladex 4L 1.0-2.0 or 90DF 
1.1-2.2 lb 
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Remarks 

All weed growth and crop residue 
should be chopped thoroughly 
into the soil before applying. Soil 
should be dry enough to permit 
thorough mixing. Mix well into soil 
2-4 inches immediately after 
application. Follow label 
instructions for proper rate for 
weeds and soil texture, tank 
mixing, and incorporation. Com 
may be planted immediately after 
incorporation. Has been effective 
for late season grass control. 
Combination gives better annual 
broadleaf control than butylate 
alone. Do not seed deeper than 2 
inches. Do not use on corn seed 
stock, milo, or sorghum. 
Cultivation suggested, especially 
for sandbur, nutsedge, and 
wildcane control. Follow atrazine 
label instructions regarding 
rotational crops. 

Perennial weeds must be 
chopped up thoroughly (four or 
fewer nodes per strand) before 
treatment. The soil should be well 
worked and dry enough for good 
soil mixing. The heavier rate is 
required for johnsongrass 
rhizome suppression. See 
previous remarks for addition of 
atrazine or cyanazine for residual 
broadleaf weed control. 

Perennial weeds must be 
chopped up thoroughly (four or 
fewer nodes per strand) before 
treatment. The soil should be well 
worked and dry enough tor good 
soil mixing. Incorporate 
immediately after application to 
prevent loss from surface. Follow 
label instructions tor proper rate 
tor weeds and soil texture, tank 
mixing, and incorporation 
procedures. Do not seed small 
grains after corn harvest until 
September. Shallow cultivation 
suggested, especially for 
sandbur and nutsedge control. 
Observe all precautions and 
limitations on cyanazine and 
atrazine labels. 
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Weed problem Chemical rate per acre Product per acre Remarks 

Johnsongrass rhizome and EPTC + safener 6.0 lb Eradicane 6. 7E 7 .33 pt Fall plow soils that cannot be 
bermudagrass suppression, adequately worked in the spring. 
heavy infestations of Disc thoroughly 6-8 inches deep 
nutsedge and wildcane so that rhizomes are cut into 3-4 
(shattercane), and annuals inch pieces. Work the soil so that 
listed above it is in good tilth before applying. 

Plant corn varieties that are 
resistant to maize dwarf mosaic 
and maize chlorotic virus. Plant 
midseason or full-season com 
varieties tolerant to EPTC plus 
safener. Additional broadleaf 
weed control may be obtained by 
tank mix of atrazine or cyanazine 
or a sequential treatment with 
atrazine or 2,4-D. See above 
remarks. 

Barnyardgrass, crabgrass, Metolachlor 1.5-3.0 lb Dual II 7.8L 1.5-3.0 pt Apply to the soil and incorporate 
fall panicum, foxtails, into the top 2 inches within 14 
goosegrass, signalgrass, days before planting using a disk, 
witchgrass, yellow nutsedge, harrow, rolling cultivator, or 
carpetweed, Florida pusley, similar implement. Small grains 
and pigweed. may be planted 4.5 months 

following treatment. Do not graze 
or feed forage or fodder from 
small grains to livestock. 

Above weeds and cocklebur, Metolachlor 1.25-2.5 lb Dual II 7,8L 1.25-2.5 pt Apply tank mixture to the soil and 
common purslane, + + incorporate into the top 2 inches 
lambsquarters, pigweed atrazine 1.0-2.0 lb atrazine 4L 1.0-2.0 qt before planting using a disk, 
spp., morning-glory ragweed, or 90DF 1.1-2.2 lb or use harrow, rolling cultivator, or 
smartweed, and velvetleaf Bicep II 5.9L 1.8-3.0 qt similar implement. Read the label 

and adjust rate to soil texture and 
metolachlor 1.25-2.5 lb Dual II 1.25-2.5 pt organic matter content. See 

+ + metolachlor restrictions above. 
cyanazine 0.8-2.5 lb Bladex 4L 0.8-2.5 qt Bicep Lite may be available in 

or 90DF 0.9-2.7 lb some parts of the region. 

Barnyardgrass, crabgrass, Metolachlor 1 .25-2.5 lb Dual II 7.8L 1.25-2.5 pt Apply the tank mixture to the soil 
fall panicum, foxtail millet, + + and incorporate into the top 2 
giant foxtail, goosegrass, atrazine 0.5-1.0 lb Atrazine 4L 0.5-1.0 qt inches of soil within 14 days before 
green foxtail, signalgrass, or 90DF 0.6-1.1 lb planting using a finishing disk, 
southwestern cupgrass, harrow, rolling cultivator, or similar 
witchgrass, yellow foxtail, + + implement capable of providing 
yellow nutsedge, simazine 0.5-1.0 lb Princep 4L 0.5-1.0 qt uniform 2 inches incorporation. If 
carpetweed, cocklebur, or 90DF 0.6-1.1 lb corn is to be planted on beds, apply 
common purslane, Florida and incorporate the tank mixture 
pusley, lambsquarters, after bed formation. Read the label 
morning-glory, pigweed spp., and adjust rate to soil texture and 
ragweed, smartweed, organic matter content. Note: 
velvetleaf, sandbur, seedling Metolachlor plus atrazine plus 
johnsongrass, and volunteer simazine may also be applied as 
sorghum Bicep II (atrazine plus metolachlor) 

plus Princep (simazine). Consult 
label for specific ratios. 

Barnyardgrass, carpetweed, dimethenamid 0. 76-1.29 lb Frontier 13.0-22.0 oz Apply to the soil and uniformally 
crabgrass, foxtaiil (giant, incorporate into the top 2 inches 
green and yellow), within 14 days before planting 
goosegrass, nutsedge using a field cultivator, disk 
(yellow), panicum (fall), harrow, or similar implement. 
pigweed spp., pusley Small grains may be planted 4 
(Florida), signalgrass and months following treatment. 
witch grass 



Weed problem 

Above weeds and 
johnsonweed, cocklebur, 
lambsquarters, morning
glory spp., pigweed spp., 
purslane, ragweed, 
smartweed, velvetleaf and 
nightshade (black) 

Barnyardgrass, carpetweed, 
crabgrass, cupgrass 
(southwestern}, foxtaiil 
(giant, green and yellow}, 
goosegrass, johnsongrass 
seedling, lambsquarters, 
millet (foxtail), morning-glory 
spp., nutsedge (yellow), 
panicum (fall), pigweed spp., 
purslane, pusley (Florida), 
ragweed, sandbur, 
signalgrass, smartweed, 
velvetleaf, volunteer 
sorghum and witchgrass 

PREEMERGENCE 
Barnyardgrass, carpetweed, 
crabgrass, fall panicum, 
Florida pusley, foxtails 
(giant, green, and yellow), 
goosegrass, purslane 
(common}, signalgrass, 
witchgrass, and pigweed 
spp. 

Above weeds and black 
nightshade, jimsonweed, 
lambsquarters, morning
glory, mustards, pigweed 
spp., ragweed, smartweed, 
and velvetleaf 

Chemical rate per acre Product per acre 

Dimethenamid 0.76-1.29 lb Frontier 13.0-22.0 oz 

+ + 
atrazine 1.0-2.0 lb atrazine 4L 1.0-2.0 qt 

or 90W 1.1-2.2 lb 
or use Bicep II 5.9L 
1.8-3.0 qt 

Dimethenamid 0.76-1.29 lb Frontier 13.0-22.0 oz 

+ + 
cyanazine 0.8-2.5 lb Bladex 4L 0.8-2.5 qt 

Dimethenamid 0.76-1.29 lb 

+ 
atrazine 0.5-1.0 lb 

+ 
simazine 0.5-1.0 lb 

Alachlor 2.0-3.25 lb 

Alachlor 1.5-3.0 lb 

+ 
atrazine 1.0-1.6 lb 

or 90DF 0.9-2.7 lb 

Frontier 13-22 oz 

+ 
atrazine 4L 0.5-1.0 qt 
or 90W 0.5-1.1 lb 

+ 
Princep 4L 0.5-1.0 qt 
or 90W 0.5-1.1 lb 

Micro-Tech 2.0-3.25 qt or 
Partner 3.1-5 lb 
or other alachlor 
formulations 

Micro-Tech 1.5-3.0 qt 
or Partner 65 OF 3.8-4.5 lb 
or other alachlor 
formulations 

+ 
atrazine 4L 1.0-1.6 qt, 
or90DF 1.1-1.8 lb 

Lariat or Bullet (prepackage 
mix) 3.0-4.0 qt 

WEEDS: Corn 243 

Remarks 

Apply tank mixture to the soil and 
incorporate into the top 2 inches 
of soil before planting using a field 
cultivator, disk harrow, or similar 
implement. Read the label and 
adjust rate to soil texture and 
organic matter content of soil. 
See dimethenamid restrictions 
above. Dimethenamid plus 
atrazine may also be applied as 
the prepackage mix Guardsman. 

Apply the tank mixture to the soil 
and incorporate into the top 2 
inches of soil within 14 days 
before planting using a finishing 
disk, harrow, field cultivator or 
similar implement capable of 
providing uniform 2 inch 
incorporation. If corn is to be 
planted on beds, apply and 
incorporate the tank mixture and 
adjust rate to soil texture and 
organic matter content of soil. 
Dimethenamid plus atrazine may 
also be applied as the 
prepackage mix Guardsman. 

Apply after planting and before 
crop or weeds emerge. Read 
label and adjust rate to soil 
texture and organic matter 
content. Most effective on 
grasses; higher rate improves 
control of many broadleaf weeds. 

Read label and adjust rate to soil 
texture and organic matter 
content. See other remarks and 
precautions to the use of alachlor 
and atrazine separately. Alachlor 
and atrazine may be applied as a 
tank mix and incorporated into the 
top 2 inches of soil within 7 days 
before planting. Certain alachlor 
formulations may also be applied 
as an early postemergence 
treatment up to the time when 
weeds reach the 2 leaf stage and 
corn is not more than 5 inches 
high. Do not apply as an early 
postemergence treatment in fluid 
fertilizer. 



244 WEEDS: Corn 

Weed problem Chemical rate per acre Product per acre Remarks 

Many annuals: Florida Atrazine 1.5-2.0 lb Atrazine 4L 1.5-2.0 qt Spray immediately after planting. 
pusley, lambsquarters, or 90 OF 1.66-2.21 lb Use lower rate on light soils. 
morning-glory, nightshade, atrazine 1.0-1.5 lb atrazine 4L 1.0-1.5 qt Shallow cultivation usually will · 
mustards, redroot pigweed, or90DF 1.1-1.6 lb improve weed control. Do not 
velvetleaf, and witchgrass. plant any crop the following year 
Broadleaf weeds listed + + except those specified on the 
above for atrazine plus simazine 1.0-1.5 lb Princep 4L 1.0-1.5 qt label the following year. Do not 
barnyardgrass, Brachiaria or 90DF 1.1-1.6 lb apply more than 4 lb of atrazine or 
sp., crabgrass, foxtails, fall simazine in any one year. Use 
panicum, Florida pusley, 1 :2 ratio of atrazine to simazine 
goosegrass, lambsquarters, on more severe annual grass 
morning-glory, mustards, problem areas. 
nightshade, redroot pigweed, 
ragweed, smartweed, 
spanish needles, and 
witch grass 

Annual ryegrass, Cyanazine 1.2-2.5 lb Bladex 4L 1 .2-2.5 qt Read label and adjust rate to soil 
barnyardgrass, carpetweed, or 90DF 1 .3-2. 7 lb texture and organic matter. Apply 
cocklebur, crabgrass, corn at planting or before corn and 
spurry, curly dock weeds emerge. Cyanazine has 
(seedlings), fall panicum, shorter soil residual life than 
Florida pusley, foxtails, atrazine. Do not use on peat or 
galinsoga, goosegrass, muck soil or sandy, loamy sands 
ground cherry, with less than 1 percent organic 
lambsquarters, morning- matter. 
glory, redroot pigweed, 
purslane, poorjoe, ragweed, 
smartweed, prickly sida, 
velvetleaf, witchgrass, 
jimsonweed and mustards 

Most annual weeds (see list Cyanazine 0.75-2.75 lb Bladex 4L 0.75-2.75 qt Read label and adjust rate to soil 
for cyanazine) or 90DF 0.8-3.0 lb texture and organic matter. Apply 

+ + before planting, at planting, or 

atrazine 0.5-1.5 lb atrazine 4L 0.5-1.5 qt 
after planting. The combination 
may give shorter residual weed 

or 90DF 0.6-1.6 lb control and less residual 
problems than with atrazine 
alone. Follow label for tank mixing 
procedures. Cyanazine plus 
atrazine also sold as package mix 
called Extrazine. 

Cyanazine 0. 75-2.0 lb Bladex 4L 0. 75-2.0 qt See cyanazine above. 
or 90DF 0.8-2.2 lb 

+ + 
alachlor 2.0-3.0 lb Micro-Tech 2.0-3.0 qt 

or Partner 65 OF 3.8-4.5 lb 
or other alachlor 
formulations 

Broad spectrum control of Cyanazine 1.0-2.0 lb Bladex 4L 1.0-2.0 qt The three-way combination will 
weeds listed for respective or 90DF 1.1-2.2 lb give shorter triazine residual 
chemicals + + levels than alachlor plus atrazine 

alone and better broadleaf control 
atrazine 0.75-1.25 lb atrazine 4L 0.75-1.25 qt than alachlor plus cyanazine 

or 90DF 0.83-1.3 lb alone. Observe all instructions 
+ + and precautions on individual 

alachlor 1.5-3.0 lb Micro-Tech 1.5-3.0 qt 
labels. 

or Partner 65 OF 2.25-4.5 lb 
or other alachlor 
formulations 

tFlELD CROPS 1996 



WEEDS: Corn 245 

Weed problem Chemical rate per acre Product per acre Remarks 

Barnyardgrass, crabgrass, Metolachlor 1.5-3.0 lb Dual II 7.8L 1.5-3.0 pt Apply after planting and before 
fall panicum, foxtails, corn emerges. Small grains may 
pigweed spp., signalgrass, be seeded 4.5 months after 
witchgrass, yellow nutsedge, treatment. Do not graze or feed 
goosegrass, carpetweed, forage or fodder from small grains 
and Florida pusley to livestock. Adjust rate to soil 

texture. 

Above weeds and cocklebur, Metolachlor 1.25-2.5 lb Dual II 7.8L 1.25-2.5 pt See above for respective 
lambsquarters, ragweed, . 

+ + herbicides. Metolachlor plus 
smartweed, and velvetleaf atrazine (Bicep) also may be 

atrazine 1.0-2.0 lb atrazine 4L 1.0-2.0 qt applied as an early 
or 90DF 1.1-2.2 lb or use postemergence treatment up to 

or Bicep II 5.9L 1.8-3.0 qt or the time when weeds reach the 2 
cyanazine 0.75-2.5 lb Bladex 4L 0. 75-2.5 qt leaf stage and com is no more 

or 90DF 0.9-2.7 lb than 5 inches high. Do not apply 
as an early postemergence 
treatment in fluid fertilizer. Bicep 
Lite may be available in some 
parts of the region. 

Barnyardgrass, crabgrass, Metolachlor 1.25-2.5 lb Dual II 7.8L 1.25-2.5 pt Apply the tank mixture during 
fall panicum, foxtail millet, 

+ + planting (behind the planter) or 
giant foxtail, signalgrass, 

atrazine 0.5-1.0 lb atrazine 4L 0.5-1.0 qt 
after planting but before weeds or 

southwestern cupgrass, com emerge. Read the label and 
witchgrass, yellow nutsedge, or 90DF 0.6-1.1 lb adjust rates to soil texture and 
carpetweed, cocklebur, + + or~nic matter content. Check 
common purslane, Florida 

simazine 0.5-1.0 lb Princep 4L 0.5-1.0 qt 
la Is for instructions regarding 

pusley, lambsquarters, planting of rotational crops. Note: 
morning-glory, pigweed spp., or 90DF 0.6-1.1 lb Metolachlor plus atrazine plus 
ragweed, smartweed, simazine may also be applied as 
velvetleaf, sandbur, seedling Bicep (atrazine plus metolachlor) 
johnsongrass, and volunteer plus Princep (simazine). Consult 
sorghum labels for specific ratios. 

Barnyardgrass, carpetweed, Dimethenamid O. 76-1.29 lb Frontier 13.0-22.0 oz Apply after planting and before 
crabgrass, foxtail (giant, com emerges. Small grains may 
green and yellow), be seeded 4 months after 
goosegrass, nutsedge treatment. Adjust rate to soil 
(yelllow), panicum (fall), texture. 
pigweed spp., pusley 
(Florida), signalgrass and 
witchgrass 

Above weeds and cocklebur, Dimethenamid 0.76-1.29 lb Frontier 13.0-22.0 oz See above for respective 
lambsquarters, ragweed, + + herbicides. Frontier plus atrazine 
smartweed and velvetleaf also may be applied as an early 

atrazine 1.0-2.0 lbs atrazine 4L 1.0-2.0 qt postemergence treatment up to 
or or 90W 1.1-2.2 lb the time when weeds reach the 
cyanazine 0.8-2.5 lb or two-leaf stage and com is no 

Bladex 4L 0.8-2.5 qt 
more than 8 inches high. Do not 
apply as an early postemergence 

or 90DF 0.9-2.7 lb treatment in fluid fertilizer. 
Dimethenamid plus atrazine may 
also be applied as the 
prepackage mix Guardsman. 

For preemergence control of (Flumetsulam 0.44-0.63 lb + Broadstrike + Dual 1. 75- Requires timely activation rainfall 
triazine-resistant weed metolachlor 1.63-2.33 lb) 2.50 pt for optimum weed control. Injury 
species (pigweed, + + to corn has been observed when 
lambsquarters, and cool, wet soil conditions follow 
velvetleaf) in Western atrazine 0.5-1.5 lb atrazine 1.0-3.0 pt application. Use of an IR corn 
Maryland, Western Virginia, hybrid will reduce potential for 
and Northern Delaware. injury. Soil insecticide should be 

used in a T- band to avoid serious 
crop injury. 



246 WEEDS: Corn 

Weed problem 

Carpetweed, chickweed, 
cocklebur, henbit, 
horseweed, jimsonweed, 
lambsquarters, moming
glory, nightshade, pigweeds, 
purslane, red clover, 
ragweed (common) 
sicklepod, sida (prickly), 
smartweed, spurred anoda, 
velvetleaf 

Annual grasses such as 
barnyard grass, bristly 
foxtail, broadleaf signal 
grass, browntop + fall 
panicum, crabgrass, 
crowfootgrass, field 
sandbur, foxtail millet, 
foxtails (giant, green, 
yellow), goosegrass, prairie 
cupgrass, red rice, red 
sparangletop, robust foxtail 
(purple, white), seedling 
johnsongrass, shatter cane, 
Texas panicum, wild proso 
millet, witchgrass, yellow 
nutsedge and broadleaf 
weeds such as carpetweed, 
cocklebur, Florida 
beggarweed, galinsoga, 
ground cherry, jimsonweed, 
lambsquarters, nightshade 
(black and hairy), pigweed, 
prickly sida, purslane, 
ragweed (common and 
giant), smartweed sp. and 
velvetleaf. 

Chemical rate per acre 

Flumetuslam 
+ 
clopyralid 
0.171-0.257 lb 

Acetochlor 0.88-2.0 lb 

+ 
atrazine 1.25-2.0 lb 

or 

cyanazine 1.0-2.0 lb 

or 

atrazine 0.5-2.0 lb 

+ 
, cyanazine 1.0-2.0 lb 

LD CROPS .1996',., 

Product per acre 

Broadstrike Plus 85.6WP 

0.2-0.3 lb 

Harness 1.0-2.25 pt 

+ 
atrazine 4L 1.25-2.0 qt or 

90 DF 1.4-2.2 lb 

or 

Bladex 4L 1.1-2.2 qt or · 

90DF1.1-2.2 lb 

or 

atrazine 4L 0.5-2.0 qt or 

90 DF 0.56-2.2 lb 

+ 
Bladex 4L 1.0-2.0 qt or 

90DF1.1-2.2 lb 

Remarks 

If incorporating, uniformly 
incorporate the herpicide 
treatment into the top 2-3 inches 
of the final seedbed. Adequate 
soil moisture is required for 
optimum herbicidal activity. If 
adequate soil moisture is not 
received within 7-1 O days after a 
surface applied treatment, a 
shallow cultivation is 
recommended. If using in liquid 
fertilizer solution, water soluble 
packets containing , Broadstrike 
Plus should be pre-mixed with 
water and added to the spray tank 
through a 20-35 mesh screen. 
Soil insecticides should be 
applied in a band to avoid 
potential injury. The use of an IA 
com hybrid will reduce the 
potential for injury. Observe 
rotational restrictions on label. 
Broadstrike Plus is approved for 
use with most grass herbicides 
including Dual II, Frontier, 
Harness, MicroTech and 
Surpass, as well as Sutan + and 
Eradicane. 

See acetochlor. Use restrictions 
below. Acetochlor plus atrazine 
is also available in a prepackage 
mix called Harness Extra. 



Weed problem Chemical rate per acre Product per acre 

Annual grasses such as 
barnyard grass, bristly 
foxtail, broadleaf signal 
grass, browntop + fall 
panicum, crabgrass, 
crowfootgrass, field 
sandbur, foxtail millet, 
foxtails (giant, green, 
yellow), goosegrass, prairie 
cupgrass, red rice, red 
sparangletop, robust foxtail 
(purple, white), seedling 
johnsongrass, shatter cane, 
Texas panicum, wild proso 
millet, witchgrass, yellow 
nutsedge and broadleaf 
weeds such as carpetweed, 
cocklebur, Florida 
beggarweed, galinsoga, 
ground cherry, jimsonweed, 
lambsquarters, nightshade 
(black and hairy), pigweed, 
prickly sida, purslane, 
ragweed (common and 
giant), smartweed sp. and 
velvetleaf. 

Acetochlor 0.8-2.4 lb 

+ 
atrazine 1.0-2.0 lb 

or 

cyanazine 0.8-2.5 lb 

or 

atrazine 0.5-1.0 lb 

+ 
simazine 0.5-1.0 lb 

Acetochlor use restrictions: 
-Read label concerning personal protective equipment. 

Surpass 6.4 EC 1.0-3.0 pt 
or Topnotch 3.2CS 2.0-6.0 
pt 

+ 
atrazine 4L 1.0-2.0 qt or 

90 w 1.1-2.2 lb 

or 

Bladex 4L 0.8-2.5 qt or 

90 OF 0.9-2. 7 lb 

or 

atrazine 4L 0.5-1.0 qt or 

90W 0.5-1.1 lb 

+ 
Princep 4L 0.5-1.0 qt or 

90W 0.5-1.1 lb 

WEEDS: Corn 247 

Remarks 

See remarks section for 
acetochlor in the corn no till 
section. Acetochlor also 
available as a package-mix with 
atrazine and called Surpass 100. 
Rates of Surpass 100 5 FL run 
from 1.6-2.2 qt/A. 

-This product is toxic to fish. Avoid application/runoff to areas containing aquatic life. 
-This chemical demonstrates the properties and characteristics associated with chemicals detected in ground water. Avoid 

permeable soils and minimize runoff. 
-Do not apply to coarse soils classified as sands with less than 3% OM where depth to groundwater is 30' or less. 

-Observe restrictions on label concerning mixing, loading, rinsing, and washing. 
-Do not apply using through irrigation equipment. 
-Do not use acetochlor on any crop other than corn. 

FIELD ·CROP. 



248 WEEDS: Corn 

Weed problem Chemical rate per acre Product per acre 

POSTEMERGENCE 
Cocklebur, nightshade 
(black), morning-glory, 
jimsonweed, mustards, 
ragweed, velvetleaf, 
bamyardgrass, crabgrass, 
fall panicum, foxtails, 
goosegrass, johnsongrass 
from seed, lambsquarters 
pigweed spp., and 
signalgrass 

Pendimethalin 0. 75-1.5 lb 

+ 
atrazine 1.0-1.6 lb 

or 

cyanazine 1.0-2.4 lb 

Bamyardgrass, crabgrass, Atrazine 2.0-2.5 lb 
foxtails, lambsquarters, 
morning-glory, nightshade, + 
pigweed, purslane, ragweed, 
cocklebur, mustards and crop oil 
smartweed 

Barnyardgrass, carpetweed, 
crabgrass, fall panicum, 
Florida pusley, foxtails 
(giant, green, yellow), 
galinsoga, goosegrass, 
lambsquarters, pigweed 
spp., morning-glory, 
purslane (common), ragweed 
(common), smartweed, 
prickly sida, cocklebur, 
sicklepod, sesbania, and 
velvetleaf 

Linuron 0.63-1.5 lb 

+ 
surfactant 

Above weeds and nutsedge, Ametryn 1.6-2.0 lb 
shattercane and signalgrass + 

surfactant 

IFIELD CROPS 1996 

Prowl 3.33 EC 0.9-1.8 qt 

+ 
atrazine 4L 1.0-1.6 qt 
or 90DF 1.1-1.8 lb 

or 

Bladex 90DF 1.1-2.6 lb 

Atrazine 4L 2.0-2.5 qt 
or 90DF 2.2-2.7 lb 

+ 
crop oil concentrate 

1.0 qt 

Lorox OF 1.25-3.0 lb or 4L 
1.25-3.0 pt 

+ 
surfactant as labeled 

Evik BOW 2.0-2.5 lb 

+ 
surfactant as labeled 

Remarks 

Refer to label for rate of 
application for different soil types 
and organic matter content and 
for mixing procedures. Some 
injury can occur if seed is not well 
covered with soil. Apply as early 
postemergence treatments in 
water only up until com reaches 
the 2 leaf stage and weeds are no 
more than 1 inch high. These 
combinations are particularly 
effective as early postemergence 
treatments for velvetleaf control. 

Use in single broadcast spray 
before weeds exceed 1 .5 inch in 
height. Use oil/atrazine in 20 
gal/A. Do not include oil in 
atrazine sprays when com is 
under stress from prolonged cold, 
wet weather, poor fertillity, or 
other factors, or when com is wet 
and succulent from recent rainfall 
because crop injury may occur. 
Do not use oil in sprays when 
treating inbred lines or other 
breeding stock. Adding other 
pesticides, fertilizers, or other 
material to the oil/water emulsions 
may cause compatibility problems 
or crop injury. Follow instructions 
on the container for proper mixing 
and maintaining the emulsion in 
the spray tank. 

Apply as a single directed spray 
in 25 gal of water after com is at 
least 15 inches high and weeds 
are up to 5 inches high. 
Thoroughly cover weed foliage 
without contacting upper leaves 
or whorl of corn because such 
contact causes crop injury. Use 
wetting agent suggested by 
manufacturer. Do not plant to 
other crops not on the label within 
4 months after treatment. Gauge 
wheels and/or leaf-lifter 
equipment should be used to 
prevent corn leaf contact with 
spray. Provide continuous 
agitation in tank. 

Same as above. Apply in a 
minimum of 20 gal of water or 
nonpressure nitrogen solution. 
Do not harvest, graze, or feed 
forage to livestock until 30 days 
after application. Do not apply if 
temperatures are low. Do not 
plant any rotational crop other 
than small grains until the 
following year. Do not apply 
within 3 weeks of tasseling. 



Weed problem 

See weeds listed for 
preemergence use of 
cyanazine. 

Canada thistle, beggarticks, 
cocklebur, dayflower, 
jimsonweed, prickly sida, 
ragweed, smartweed, 
spurred anoda, velvetleaf, 
wild mustard, wild sunflower, 
and yellow nutsedge 

Cocklebur, lambsquarter, 
common ragweed, giant 
ragweed, redroot pigweed, 
velvetleaf, smartweed 

Beggarticks, bindweed, 
burdock, cocklebur, 
coffeeweed, carpetweed, 
Florida pusley, galinsoga, 
horseweed, jimsonweed, 
lambsquarters, morning
glory (annual), mustards, 
nightshade (black), purslane 
(common), ragweed 
(common), smartweed, 
spanish needles, sunflower, 
velvetleaf, pigweed spp., 
and sicklepod 

Chemical rate per acre Product per acre 

Cyanazine 1.2-2.0 lb 

Bentazon 0.75-1.0 lb 

+ 
crop oil concentrate 

Bentazon plus atrazine 
prepackage mix 1.0-1.5 lb 

+ 
crop oil concentrate 

2,4-D 0.25-0.5 lb 

Bladex 90DF 1.3-2.2 lb 

Basagran 0.75-1.0 qt 

+ 
crop oil concentrate 
1.0 qt 

Laddock 3.5 pt 

+ 
crop oil concentrate 

2.0 pt 

2,4-D amine or LVE 0.5-1.0 
pt of a 4.0 lb/gal formulation 

WEEDS: Corn 249 

Remarks 

Apply from crop emergence 
through the 4-leaf stage of 
growth, but before weeds exceed 
1.5 inches in height. Do not apply 
to corn if the fifth leaf is visible. 
Do not exceed the dosage rate 
specified by soil texture for 
preemergence use. Follow label 
for proper mixing and spraying 
directions. Can be weak against 
pigweed. Under drought 
conditions, add a nonionic 
surfactant for improved 
performance. 

Refer to label because the rate of 
application is dependent on leaf 
stage and height of weeds to be 
controlled. For Canada thistle 
and yellow nutsedge, follow with a 
second application if needed in 7-
10 days. Cultivation within 10-14 
days after application will improve 
control. For some species 
Gimsonweed and cocklebur), the 
addition of a crop oil concentrate 
is not required for adequate 
control. 

Apply in a minimum of 20 gallons 
of water and a minimum of 40 psi 
using hollow-core or flat-fan 
nozzles only. Crop oil 
concentrate should always be 
added to the spray solution. 
Apply when weeds are small and 
when the crop is in the 1-5 leaf 
stage. Carefully observe 
maximum weed growth stages on 
the label. 

Use from time com emerges until 
layby. Do not cultivate for 10 
days, or corn may break off. 
Small weeds are easier to kill; use 
higher rate for larger weeds. 
Grasses are not controlled. After 
corn is more than 10 inches high 
direct the spray below top of corn 
plant (use drop nozzles). 



250 WEEDS: Corn 

Weed problem Chemical rate per acre Product per acre Remarks 

Clovers, cocklebur, Dicamba 0.25-0.5 lb Banvel/Clarity 0.50-1.0 pt Use the early postemergence rate 
jimsonweed, lambsquarters, as labeled for the specific soil 
morning-glory, mustards, 

dicamba 0.26-0.47 lb Marksman 2.0-3.5 pt 
type for corn up to the fifth leaf. 

black nighshade, For com past the 5 leaf stage, 
pepperweed, pigweed spp., + use only Banvel at the 0.25 lb 
prickly sida (teaweed), 

atrazine 0.52-0.94 lb 
(0.50 pt) rate. Apply Banvel in 

purslane, ragweed, this manner after weeds have 
smartweed, prostrate emerged but before com is 36 
spurge, velvetleaf, inches high or 15 days before 
burcucumber, giant ragweed, tassel emergence. Best 
and Canada thistle performance occurs when weeds 
supression are small. Drop-nozzles may be 

used to increase coverage where 
com leaves cover weeds. Do not 
graze or harvest for dairy or beef 
feed before ensilage (milk) stage. 
Observe precautions to avoid 
drift to adjacent crops. Also may 
be applied as a dicamba plus 
atrazine prepackage mix as 
Marksman. 

Nightshade spp., cocklebur, Bromoxynil 0.25-0.375 lb Buctril 2E 1.0-1.5 pt Apply as an early postemergence 
lambsquarters, common treatment to small weeds in com 
ragweed, giant ragweed, from the 4-8 leaf stage. Adjust 
morning-glory spp., rate to weed size as specified by 
jimsonweed, smartweed label. This treatment is 
spp., velvetleaf, wild nonvolatile and is appropriate to 
buckwheat situations where the proximity of 

susceptible crops prohibits the 
use of 2,4-D or dicamba. May 
also be applied, as 
Buctril/Atrazine prepackage mix. 

Contact kill of emerged Paraquat 0.25 lb Gramoxone Extra 0.8 pt Apply as a directed spray when 
annual weeds in com. + + com plants are at least 1 O inches 

surfactant surfactant as labeled 
high. Do not allow spray to 
contact more than the lower 3 
inches of the corn plant. 
Paraquat is toxic. Follow label for 
proper mixing procedures. 

Weeds listed above for 2,4-D 0.125 lb 2,4-D amine 0.25 pt of a Observe all precautions listed for 
respective chemicals plus 4.0 lb/gal formulation respective chemicals. When com 
suppression of alfalfa, + + is greater than 8 inches, direct 
jerusalem artichoke, spray beneath corn leaves and 
bindweeds, curly dock, hemp dicamba 0.25 lb Banvel 0.5 pt onto weeds. 
dogbane, horsenettle, or 
milkweed (common and 
honeyvine), broadleaf 
plantain, red sorrel, and 
Canada thistle. 

LD CROPS '1996 , 



Weed problem 

Barnyardgrass, foxtail 
(giant, green and yellow), 
johnsongrass (seedling and 
rhizome), panicum (fall), 
pigweed, quackgrass, 
shattercane and smartweed 

Barnyardgrass, foxtail spp., 
fall panicum, smartweed 
spp., common 
lambsquarters, pigweed 
spp., velvetleaf, and wild 
mustard 

Chemical rate per acre Product per acre 

Nicosulfuron 
0.031 lb 

Accent 75SP 0.66 oz 

or 

approved tank mixes: 
atrazine 0.75-1.5 qt 
or other formulations 

Buctril 1.0-1.5 qt 

or 

Buctril-Atrazine as labeled 

Banvel/Clarity 0.5-1.0 pt 

Marksman 2.0-3.5 pt 

Rimsulfuron 0.01 lb+ Basis 75 WDG 0.33 oz/A 
thifensulfuron methyl 0.005 Approved tank mixes: 
lb Banvel/Clarity .25-.50 pt 

WEEDS: Corn 251 

Remarks 

Prior to using Accent, 
consideration ~hould be given to 
crop rotational .plans. Consult 
label. Apply to com prior to 11-
leaf stage. Consult label prior to 
application to com that is under 
stress, treated with Counter 
insecticide, treated 
preemergence or postemergence 
with another organophosphate 
insecticide or Basagran herbicide 
7 days before Accent application, 
or a hybrid that is susceptible to 
MDMV or MCDV if johnsongrass is 
present. Always add a nonionic 
surfactant or crop oil concentrate 
when used alone. Tank-mixing 
with broadleaf herbicides other 
than atrazine may result in a 
reduction in annual grass control 
and may result in an increase in 
crop injury. Consult Accent label 
for adjuvant recommendations for 
tank mix combinations. A higher 
degree of johnsongrass control 
may be achieved with split 
applications, but do not exceed 
1.33 oz per acre in 1 year. Do not 
graze or feed forage or grain from 
treated areas to livestock within 
30 days after application. 

Apply to 1-2 inch grasses and 1-3 
inch braodleaf weeds when com 
is in the spike to 4 leaf stage. Do 
not apply Basis to conventional or 
"IT" com hybrids previously 
treated with Counter 15G. 
Applications of Basis to 
conventional or "IT" com hybrids 
previously treated with other 
insecticides may also result in 
crop damage. No restrictions with 
regard to insecticide appy when 
an "IR" com hybrid is planted. Do 
not tank mix Basis with Basagran, 
Laddock, 2,4-D, Marksman, 
atrazine, Beacon, ·or other ALS 
inhibiting herbicides, or with 
foliarly applied organophoshate or 
pyrethroid insecticides to avoid 
antagonism or crop injury. 

· FIELD ·CROPS; l99 



252 WEEDS: Corn 

Weed problem 

Anoda (spurred), bindweed, 
burcucumber, cocklebur, 
jimsonweed, johnsongrass 
(seedling), lambsquarters, 
morning-glory, nightshade, 
pigweed, quackgrass, 
ragweed (common and 
giant), shattercane, 
sicklypod, sida (prickly) 
smartweed, thistle (Canada), 
velvetleaf 

Chemical rate per acre 

Prosulfuron/primisulfuron 
0.036 lb 

Cocklebur, nutsedge (yellow, Halosulfuron 
purple), pigweed, pokeweed, 0.032-0.063 lb 
ragweed (common, giant) 
sunflower, velvetleaf 

velvetleaf 

Chickweed, cocklebur, 
jimsonweed, lambsquarters, 
morning-glories, nighshade, 
pigweeds, purslane, 
ragweeds, sicklepod, sida 
(prickly), spurred anoda, 
sunflower and velvetleaf 

Flumiclorac 
+ 
Crop oil 0.027-0.04 lb 

Flumetsulam/clopyralid/ 
2,4-D 0.21 lb 

Product per acre 

Exceed 57WG 1.0 oz 
+ 
approved tank-mixes: 
Accent 0.3-0.5 oz 
or 
atrazine 0.5-1.5 qt 
or 
Banvel or Clarity 
0.125-0.5 pt 

or 
Buctril 0.5-1.0 pt 
or 
Marksman 1.0-2.0 pt 
or 
2,4-D 0.25-0.5 pt 

Permit 75WG 0.6-1.3 oz 
+ 
approved tank mixes: 
Accent 0.66 oz 
or atrazine 0. 75-1.5 qt 
or 
Banvel or Clarity 0.25-0.5 pt 
or 
Beacon 0. 76 oz 
or 
Buctril 0.5-1.0 pt 
or 
2,4-D 0.25-0.5 pt 

Resource 4.0-6.0 oz 
+ 
crop oil concentrate 1.0 qt 

Scorpion 111 84.3WG 
0.25 lb 

Remarks 

Do not apply to corn under severe 
environmental stress. Do not 
apply to corn treated with Counter 
15G (any application) or Counter 
20CR applied in-furrow. If an IA 
corn hybrid is planted, the above 
restrictions do not apply. Apply 
Exceed postemergence to corn 
between 4 and 48 inches in 
height. Applications made after 
the corn is 24 inches tall should 
be post-directed. Do not apply 
aerially. The use of a crop oil 
concentrate or nonioinic 
surfactant is recommended -
consult label. Consult label for 
rotational restrictions. 

Do not apply to corn under 
severe environmental stress. Do 
not apply aerially. Permit, alone, 
can be applied over-the-top or 
with drop nozzles from the spike 
through layby stage of field corn. 
The use of a crop oil concentrate 
or nonionic surfactant is 
recommended - consult label. 
Consult label for rotational 
restrictions. When used 
exclusively with Pioneer IA field 
corn hybrids, Permit may be soil 
applied at the rate of 1.3-2.0 oz 
per acre. 

Apply as a braodcast over-the
top postemergence spray to 5-6 
leaf velvetleaf and to corn that is 
in the 2-1 O leaf stage. As a 
directed spray using drop 
nozzles, Resource may be 
applied at 8.0 oz/A._ Resource 
has activity against several other 
weeds when they are in the 2-3 
leaf stage including 
lambsquarters, common ragweed, 
and smooth pigweed. Labeled 
combinations include Accent, 
atrazine, Banvel, and 2,4-D. 

Apply overtop of corn up to 8 
inches tall. May be applied in 
Tank-mix combination with other 
herbicides registered for 
postemergence application in 
field corn. All applications must 
include a nonionic surfactant at 
0.25% v/v. Consult label for 
rotational restrictions. 



Weed problem Chemical rate per acre Product per acre 

Cocklebur, foxtail (giant, Primisulfuron 
green and yellow), 0.018-0.036 lb 
johnsongrass (rhizome and 
seedling), jimsonweed, 
lambsquarters, panicum 
(fall), pigweed, quackgrass, 
ragweed, shattercane, 
smartweed and velvetleaf 

Canada Thistle Clopyralid 
0.09-0.25 lb 

Cocklebur, jimsonweed, Pyridate 
lambsquarters, nightshades, 0.5-0.94 lb 
pigwoods, ragweed, 
velvetleaf 

Crabgrass, goosegrass, 
barnyardgrass, foxtail 
species, seedling 
Johsongrass, fall panicum, 
Texas panicum, broadleaf 
signalgrass 

Sethoxydim 
+ 
crop oil 
or 
Dash HC 0.19 lb 

Beacon 75 SP 
0.38-0. 76 oz 

or 

approved tank mixes: 
atrazine 0.75-1.5 qt 
or other formulations 

Banvel 0.25-1.0 pt 

Buctril 0.5-0. 75 pt 

2,4-D 0.5-1.0 pt 

Clarity 0.5-1.0 pt 

Stinger 0.25-0.66 pt 

Tough 3. 75EC 

1.0-2.0 pt 

Poast 1.0 pt 
+ 
crop oil concentrate qt/ A 

or Dash 1 pt/A 

WEEDS: Corn 253 

Remarks 

Consult county Extension office or 
seed corn dealer for listing of corn 
hybrids susceptible to Beacon 
applications. Apply when free
standing corn height is between 
4-20 inches tall or using post 
directed equipment until corn 
tassels. Do not apply to corn that 
is under stress, treated with 
Counter insecticide, treated with an 
organophosphate insecticide 10 
days before Beacon application, or 
in tank-mixes with other pesticides 
unless recommended on the label. 
Wait at least 20 days after planting 
to apply Beacon if insecticides 
other than counter are applied at 
time of corn seeding. Do not apply 
an organophosphate insecticide 
within 1 O days of Beacon 
application. Do not apply to 
hybrids susceptible to MDMV or 
MCDV if johnsongrass is present in 
field. Always add a nonionic 
surfactant or crop oil concentrate 
when sprayed alone. Tank-mixing 
with other broadleaf herbicides may 
result in a reduction of grass 
control and may result in an 
increase in crop injury. Use only 
nonionic surfactant at 1.0 qt/100 
gal when tank mixing. A higher 
degree of johnsongrass control 
may be achieved with split (0.38 oz 
+ 0.38 oz) applications, but do not 1 

exceed 0.76 oz per acre in 1 year. 
Do not graze or feed forage from 
Beacon-treated corn to livestock 
within 30 days after application. 
Consult label for rotational 
restrictions. 

Apply after corn emergence until 
corn reaches 24 inches to 
Canada thistle in the rosette to 
prebud stage. The addition of an 
adjuvant is not required. 

Tough is mostly effective on 
small, actively growing broadleaf 
weeds in the 1-4 leaf stage. The 
addition or atrazine or an 
approved adjuvant will provide 
broader spectrum control. 

Apply Poast only to corn hybrids 
which are labeled SR. 
Applications should be post
directed and not over-the-top of 
corn. Labeled combinations 
include Laddock S-12, atrazine, 
Basagran and 2,4-D. Consult the 
label for maximum sizes of 
grasses at application. 

FIELD CROPS 199 



254 WEEDS: Corn 

Weed problem 

Johnsongrass 

Bermudagrass 

Harvest aid: 
Morning-glory and other 
broadleaf weeds 

Improved spectrum of 
control for perennial 
broadleaf weeds. 

Alfalfa, artichoke 
(Jerusalem), bindweeds 
dock (curly), dogbane 
(hemp), horsenettle, 
milkweed (common and 
honeyvine), plantains, 
pokeweed, sorrel (red), and 
thistle (Canada) 

LD CROPS 1996 

Chemical rate per acre Product per acre Remarks 

Glyphosate 1.0-3.0 lb Roundup 1.0-3.0 qt or Use an effective johnsongrass 
others plus surfactant as seedling control herbicide on corn 
specified by label and soybeans. Treated corn will 

be killed. Treatment must be 
made before silking of the corn. 
The 1.0 qt rate of glyphosate may 
be used for johnsongrass control 
in 5.0-10.0 gal of water with fan 
tips and added surfactant. Use 
the 2.0-3.0 qt rate in noncrop 
areas or where annual tilliage is 
not preferred. After corn harvest, 
permit new growth of 
johnsongrass to reach 12 inches 
or more in height and approach 
the boot stage of growth. Apply in 
10.0-40.0 gal of water at least 7 
days before frost or before tillage. 
Rainfall within 6 hours may reduce 
effectiveness; within 2 hours, 
retreatment is necessary. Do not 
plant subsequent crops, other 
than those on the label, for 1 year 
following application. Do not feed 
or graze treated crops within 8 
weeds after treatment. 

Glyphosate 3.0-5.0 lb Roundup 3.0-5.0 qt or Apply after corn harvest and prior 
others plus surfactant as to frost to actively growing 
specified by label bermudagrass. 

2,4-D 0.5-1.0 lb 2,4-D amine 0.5-1.0 lb ai of Apply after hard dough or denting 
a formulation labeled for stage. Do not forage or feed corn 
harvest aid use. fodder for 7 days following 

application. 

Glyphosate 1.0-1.5 lb Roundup 1.0-5.0 qt See the remarks for glyphosate. 
+ + Fall seeded small grains can 
dicamba 0.5-2.0 lb Banvel 1.0-4.0 pt follow dicamba applications (20 
+ + days per pint of dicamba applied). 
surfactant surfactant 2.0 qV100.0 gal Small grains are restricted to the 

following year for 2,4-D 
or or applications. 

glyphosate 1.0-5.0 lb Roundup 1.0-5.0 qt 
+ + 
2,4-D ester 0.5-3.0 lb 2,4-D ester 1.0-6.0 pt 
+ + 
surfactant surfactant 2.0 qV100.0 gal 

Fall weed control (Postharvest) 
Dicamba 1.0-2.0 lb 
+ 
surfactant 

or 

crop oil cone. 

Banvel 2.0-4.0 pt 
+ 
surfactant 1.0qV100.0 gal) 

or 

crop oil cone. 1.0 gal/100.0 
gal 

Apply after corn harvest and prior 
to frost to actively growing 
weeds. Results are best when 
weeds are at or beyond the full 
bloom stage. Allow 1 O or more 
days after applications before 
tillage or mowing. Fall seeded 
small grains are restricted to 20 
days after application per pint of 
dicamba applied. 
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Weed problem Chemical rate per acre Product per acre Remarks 

Alfalfa, artichoke Dicamba 0.5-2.0 lb 
(Jerusalem), bindweeds + 
dock (curly), dogbane 2,4-D ester 0.5-3.0 lb 
(hemp), horsenettle, + 
milkweed (common and surfactant 
honeyvine), plantains, 
pokeweed, sorrel (red), and or 
thistle (Canada), garlic (wild) 

Alfalfa, artichoke 
(Jerusalem), bindweeds 
dock (curly), dogbane 
(hemp), horsenettle, 
johnsongrass, milkweed 
(common), muhly 
(wirestream), and thistle 
(Canada) 

Docks, garlic (wild) 

crop oil cone. 

Glyphosate 1.0-5.0 lb 
+ 
surfactant 

Thifensuluron & tribenuron 
0.023-0.028 lb 
+ 
crop oil cone. 

or 

surfactant 

Approved combinations: 
tank mix with 2,4-D or 
dicamba 

Banvel 1.0-4.0 pt See the remarks for dicamba 
+ above. Fall seeded small grains 
2,4-0 ester 1.0-6.0 pt are restricted to the following year 
+ for 2,4-0 applications. 
surfactant 1.0 qt/100.0 gal 

or 

crop oil cone. 1.0 gaV100.0 
gal 

Roundup 1.0-5.0 qt 
+ 
surfactant 2.0 qt/100.0 gal 

Harmony Extra 0.5-0.6 oz 

+ 
crop oil cone. 1.0 gaV100.0 
gal 

or 

surfactant 1.0 qt/100.0 gal) 

Apply after com harvest and prior 
to frost to actively growing 
weeds. Results are best when 
weeds are at or beyond the full 
bloom stage. Allow 7 or more 
days after application before 
tillage or mowing. 

Best results are obtained when 
applications are made to young 
actively growing weeds. Always 
premix Harmony Extra with water 
before adding to the spray tank. 
Sequential treatments may be 
applied provided the total amount 
of Harmony Extra applied during 
one fallow cropland season does 
not exceed 1.0 ounce per acre. 
Harmony Extra must be applied at 
least 45 days prior to planting 
com, cotton, rice, grain, 
sorghum, or soybeans. All other 
crops require a 60 day planting 
restriction. 

Use to improve spectrum of 
perennial weed control. 



~ 
SOYBEANS 

~ 
Table 1 - Relative effectiveness of herbicides for soybeans8 ~ 

~ 
Johnson- Johnson-

.. 
Barnyard- Broad leaf Fall grass grass Texas Yellow Shatter- ~ 

grass signalgrass Crabgrass panicum Foxtails (seedling) (rhizome)b panicum nutsedge cane ~ 
Preplant Incorporated 

~ ...... . ~ 
\0 s::i 
\0 Broadstrike + Dual G G G G G p N p F-G N ;: 
O'\ ~ 

Broadstrike + Treflan G G G G G G p G N p 

Canopy F P-F F F F p N N N p 

Canopy+ Dual II G G G G G p N P-F F-G p 

Canopy + Treflan G G G G G G p G p G 
Canopy + Micro- G G F-G G G p N P-F F p 

Tech/Partner 
Command F-G G F-G G G p N G N p 

Command + Lexone or F-G G F-G G G p N G N p 
Sencor 

Dual II G G G G G p N p F-G p 

Dual II + Lexone or Sencor G G G G G p N p F-G p 

Gemini F P-F F F F p N N p p 

Gemini + Micro- G G F-G G G p N P-F F-G p 
Tech/Partner 

Gemini + Dual II G G G G G p N P-F G p 

Gemini + Prowl G G F-G G G G p G p G 
Gemini+ Treflan G G G G G G p G p G 
Lexone or Sencor P-F P-F P-F P-F P-F p N N N p 

Micro-Tech/Partner G G F-G G G p N p F p 

Micro-Tech/Partner+ G G F-G G G p N p F p 
Lexone or Sencor 

Prowl G G G G G G p G N G 
Prowl + Lexone or Sencor G G G G G G p G N G 
Scepter p P-F p p F F N N p p 

Scepter + Micro- G G G G G F N p F-G p 
Tech/Partner 

Scepter + Dual G G G G G N N p G p 

Scepter + Prowl G G G G G G p G p G 
Scepter+ Treflan G G G G G G p G p G 
Treflan G G G G G G p G N G 
Treflan + Lexone or Sencor G G G G G G p G N G 
Vemam G P-F G G G F-G p p F-G G 
Vemam + Treflan G G G G G G P-F G F-G G 



Johnson- Johnson-
Barnyard- Broad leaf Crabgrass Fall Foxtails grass grass Texas Yellow Shatter-

grass signalgrass panicum (seedling) (rhizome)b panic um nutsedge cane 

Preemergence 
Broadstrike + Dual G G G G G p N p F p 

Canopy F P-F F F F p N N p p 

Canopy + Micro- G G F-G G G p N p p p 
Tech/Partner 

Canopy + Dual 11 G G G G G p N p F-G p 

Canopy + Prowl G P-F G G G F N P-F p F 
Dual II G G G G G p N p F p 

Dual 11 + Lexone or G G G G G p N p F p 
Sencor 

Dual II + Lorox or Linex G G G G G p N p F p 

Frontier G G G G G p N p F p 

Frontier+ Canopy G G G G G p N p F p 

Frontier+ Lexone or G G G G G p N p F p 
Sencor 

Frontier + Lorox G G G G G p N p F p 

Frontier + Scepter G G G G G p N p F p 

Gemini F P-F F F F p N N p p 

Gemini + Micro- G G F-G G G p N p F p 
Tech/Partner 

Gemini + Dual II G G G G G p N p F-G p 

Gemini + Prowl F P-F G G G F N P-F p F 
Lexone or Sencor P-F P-F P-F P-F P-F p N N N p 

Lorox or Linex F p F F F p N N N p 

Micro-Tech/Partner G G G G G p N p F p 

Micro-Tech/Partner + G G G G G p N p F p 
Lexone or Sencor 

Micro-Tech/Partner + G G G G G p N p F p 
Lorox or Linex 

~j 
Prowl G P-F G G G F N P-F N F 

~ I Prowl + Lexone or G P-F G G G F N P-F N F 

b 
Sencor ~ Prowl + Lorox or Linex G P-F G G G F N P-F N F ~ 

Scepter p P-F p p P-F P-F N p p p .. 
(j 
~ Scepter + Micro- G G G G G p N p F p ~ 

~ Tech/Partner ~ 
~ 

Scepter + Dual II G G G G G p N p F-G p ~ C.ll ~ 
Scepter+ Prowl G P-F G G G F N P-F p F ;::s 

f"'l 

N 
~ 
""'-l 
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~ · Morning- ~ Cll Black glory Giant Common Prickly ~ ...... night- Burcu- Cockle- Jimson- Lambs- (anrual Pig- rag- rag- Sickle pod Smart- Spurred sidaor Velvetleaf ~ 

~ \0 sha1e cumber bur weed quarters spp.) weed weed weed weed ants tea.weed ;:s 
\0 ~ 

°' Postemergence 
Assure II N N N N N N N N N N N N N N 
Basagran p p G G p P* p P-F F-G p G G G G 
Blazer F-G F F* G P-F G G F-G G p F-G p N p 

Bugle N N N N N N N N N N N N N N 
Classic F F G G p P-F* G F-G F-G G F-G F p P-F 
Cobra F-G F-G F* G p P-F* G G G p p P-F F F-G 
Fusilade DX N N N N N N N N N N N N N N 
Fusion N N N N N N N N N N N N N N 
Pinnacle p F-G F p G p G p ( 

N-P p G p p F-G 
Poast, Poast Plus N N N N N N N N N N N N N N 
Pursuit F-G P-F G G p F-G G F F-G p F-G F p F-G 
Reflex F-G F F* G P-F F-G* G G G P-F F p N p 

Resource p F p p P-F p F p p N p p N G 
Roundup F-G G G G F-G F G F-G F-G F-G F-G F F-G F-G 
Scepter p P-F G F N p G p p F-G p p p p 

Select N N N N N N N N N N N N N N 

* indicates species for which control can be improved by the addition of 2 fl oz of 2, 4-DB. 

Postemergence directed spray 
Lexone or Sencor p P-F G G G F-G G G G G G G G F-G 
Lorox P-F F G G G F-G G G G G F-G G G F-G 
Lorox + Buroxone or P-F F G G G F-G G G G G F-G G G F-G 

Butyrac 

a G (Good)= 80-100 percent control, F (Fair)= 60 to 80, P (Poor)= 20 to 60, N (None)= Less than 20. 



Mo ming-
Black glory Giant Common Prickly 
night- Burcu- Cockle- Jimson- Lambs- (arvllll Pig- rag- rag- Sickle- Smart- Spurred sidaor Velvet leaf 
shade cumber bur weed quarters spp.) weed weed weed pod weed alCXia teaweed 

Preplant Incorporated 

Broadstrike + Dual F-G N P-F P-F F-G p F-G p P-F F-G G F G G 
Broadstrike+ Treflan F,G N P-F P-F G p G p P-F F-G G F G G 
Canopy P-F F G G G F G F G F-G G G G F-G 
Canopy + Dual II F F G G G F G F G F-G G G G F-G 
Canopy + Treflan P-F F G G G F G F G F-G G G G F-G 
Canopy + Micro- F-G F G G G F G F G F-G G G G F-G 

Tech/Partner 
Command P-F p p F-G G N P-F P-F F p F-G G F-G G 
Command + Lexone P-F p F F-G G P-F G P-F G F-G G G G G 

or Sencor 
Dual II F N N N P-F N G N p N p N p N 
Dual II + Lexone or F p F F G P-F G p G F-G G G G F-G 

Sencor 
Gemini F F F-G F-G G F G F G F G F G F 
Gemini + Micro- F-G F F-G F-G G F G F G F G F G F 

Tech/Partner 
Gemini + Dual II F F F-G F-G G F G F G F G F G F 
Gemini + Prowl F F F-G F-G G F G F G F G F G F 
Gemini+ Treflan F F F-G F-G G F G F G F G F G F 
Lexone or Sencor p p F F G P-F G p G F-G G G G F-G 
Micro-Tech/Partner F-G N N N P-F N G N p N p F p N 
Micro-Tech/Partner F-G p F F G P-F G p G F-G G G G F-G 

+ Lexone or 
Sencor 

Prowl N N N N G p G N N N p N N F 
Prowl + Lexone or p N F F G P-F G p G F-G G G G F 

Sencor 
Scepter F-G F-G G F-G G F G G G F-G F-G P-F G F-G 
Scepter + Micro- F-G F-G G F-G G F G G G F-G F-G P-F G F-G ~ Tech/Partner 
Scepter + Dual 11 F-G F-G G F-G G F G G G F-G F-G P-F G F-G ~ 
Scepter+ Prowl F-G F-G G F-G G F-G G G G F-G F-G P-F G F-G C"'J .. 
Scepter+ Treflan F-G F-G G F-G G F-G G G G F-G F-G P-F G F-G C"'J 
Treflan N N N N G p G N N N p N N N ~ 
Treflan + Lexone or p p F F G P-F G p G F-G G G G F ~ 

~ 
Sencor ~ 

Vemam p p N p F p G p p F p N p p ;:s 
r,,, 

Vemam + Treflan p p p p G p G p p F p N p p 
N v. 
\0 
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Pree merge nee 

Black 
night
shade 

Broadstrike + Du~I F-G 
Canopy P-F 
Canopy + Micro- F-G 

Tech/Partner 
Canopy + Dual II F 
Canopy + Prowl P-F 
Dual II F 
Dual 11+ Lexone or F 

Sencor 
Dual II + Lorox or F 

Lin ex 
Frontier F 
Frontier+ Canopy F 
Frontier+ Lexone or F 

Sencor 
Frontier+ Lorox F 
Frontier+ Scepter F 
Gemini F 
Gemini + Micro- F-G 

Tech/Partner 
Gemini + Dual II F 
Gemini + Prowl F 
Lexone or Sencor P 
Lorox or Linex P 
Micro-Tech/Partner F-G 
Micro-Tech/Partner F-G 

+ Lexone or 
Sencor 

Micro-Tech/Partner F-G 
+ Lorox or Linex 

Prowl N 
Prowl + Lexone or P 

Sencor 
Prowl + Lorox or P 

Lin ex 
Scepter P-F 
Scepter + Micro- F-G 

Tech/Partner 
Scepter + Dual 11 F 
Scepter + Prowl P-F 

Burcu- Cockle- Jimson-
cumber bur weed 

N P-F P-F 
·F F-G F-G 
F F-G F-G 

F F-G F-G 
F F-G F-G 
N N N 
P F F 

P P-F P-F 

N N N 
F F-G F-G 
P F F 

p 

P-F 
F 
F 

F 
F 
p 
p 

N 
p 

p 

N 
p 

p 

P-F 
P-F 

P-F 
P-F 

P-F 
F-G 
F-G 
F-G 

F-G 
F-G 

F 
P-F 
N 
F 

P-F 

N 
F 

P-F 

F-G 
F-G 

F-G 
F-G 

P-F 
F-G 
F-G 
F-G 

F-G 
F-G 

F 
P-F 
N 
F 

P-F 

N 
F 

P-F 

F-G 
F-G 

F-G 
F-G 

Lambs
quarters 

F-G 
G 
G 

G 
G 

P-F 
G 

G 

p 

G 
G 

G 
F-G 
G 
G 

G 
G 
G 
G 

P-F 
G 

G 

F-G 
G 

G 

F-G 
F-G 

F-G 
F-G 

Moming
glory 

(anrual Pig-
spp.) weed 

P F-G 
F G 
F G 

F G 
F G 
N G 

P-F G 

P-F G 

N G 
F G 

P-F G 

P-F 
p 

F 
F 

F 
F 

P-F 
P-F 
N 

P-F 

P-F 

p 

P-F 

P-F 

P-F 
p 

p 
p 

G 
G 
G 
G 

G 
G 
G 
G 
G 
G 

G 

G 
G 

G 

G 
G 

G 
G 

Giant Common 
rag- rag- Sickle pod 
weed weed 

P P-F F-G 
F G F-G 
F G F-G 

F G F-G 
F G F-G 
N P N 
P G F-G 

P G P-F 

N P N 
F G F-G 
P G F-G 

p 

F-G 
F 
F 

F 
F 
p 
p 

N 
p 

p 

N 
p 

p 

P-F 
P-F 

P-F 
P-F 

G 
F-G 
G 
G 

G 
G 
G 
G 
p 

G 

G 

p 

G 

G 

F-G 
F-G 

F-G 
F-G 

P-F 
F-G 

F 
F 

F 
F 

F-G 
P-F 
N 

F-G 

P-F 

N 
F-G 

P-F 

F-G 
F-G 

F-G 
F-G 

Smart
weed 

G 
G 
G 

G 
G 
p 

G 

G 

p 

G 
G 

G 
F-G 
G 
G 

G 
G 
G 
G 
p 

G 

G 

p 

G 

G 

F-G 
F-G 

F-G 
F-G 

Prickly 
Spurred sida or Velvetleaf 
Cl'lOda tea weed 

F G G 
G G F 
G G F 

G G F 
G G F 
N P N 
G G F-G 

P F-G F 

N P N 
G G F 
G G F-G 

p 
p 
p 
p 

p 
p 

G 
p 

N 
G 

p 

N 
G 

p 

p 
p 

p 
p 

F-G 
F-G 
G 
G 

G 
G 
G 

F-G 
p 

G 

F-G 

p 

G 

F-G 

F-G 
F-G 

F-G 
F-G 

F 
P-F 
F 
F 

F 
F 

F-G 
F 
N 

F-G 

F 

F 
F-G 

F 

P-F 
P-F 

P-F 
P-F 

N 
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Johnson- Johnson-
Barnyard- Broad leaf Crabgrass Fall Foxtails grass grass Texas Yellow Shatter-

grass signalgrass panicum (seedling) (rhizome)b panicum nutsedge cane 

Postemergence 
Assure II G G F G G G G G N G 
Basagran N N N N N N N N F N 
Blazer N N N p p p N N N p 

Bugle G G G G G G F-G G N G 
Classic p N p p p p N N P-F p 

Cobra N N N N N N N N N • N. 

Fusilade DX G G F-G G G G G G N G 
Fusion G G G G G G G G N G 
Poast, Poast Plus G G G G G G G G N G 
Pinnacle N N N N N N N N p N 
Pursuit G G F-G F G G P-F P-F p G 
Reflex N N N N N N N N N N 
Resource N N N N N N N N N N 
Roundup G G G G G G F G P-F G 
Scepter p N p p p p N N P-F p 

Select G G G G G G G G N G 

Postemergence directed spray 

Lexone or Sencor F-G F-G F-G F-G F-G p N F p p 

Lorox F F F F F p N G p p 

Lorox + Buroxone or F F F F F p N G p p 

~ Butyrac 
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Soybean Herbicide Rotation Restrictions 

The following table summarizes the crop rotation restrictions after certain soybean herbicide appliations have been made. Consult the label for a different time interval if two or more of these 
materials are applied in the same season. This list is not a substitute for the label! 

Rotational Crops (Months after Appll~atlon) 

Winter Winter Winter Field Grain Sweet White 
HERBICIDE Alfalfa Barley Rye Wheat Com Sorghum Cotton Com Potatoes Tomatoes Peppers Peas Pumpkins Cucumbers 
Assure II 4 

Basagran NA 
Blazer AH 

Broadstrike + Dual 4 

Broadstrike + Treflan 4 

Canopy 10 

Classic* 9 

Cobra NA 
Command* 16 

Commence 16 

Concert 9 

Dual II 4 

Frontier NY 
Fusilade DX/Fusion 2 

Harmony Extra 2 

Lorox 4 

Micro-Tech/ Partner NA 
Pinnacle 

Poast 

Poast Plus 

Prowl 

Pursuir 

Reflex 

Resource 

Roundup 

Scepter* 

Sencor/Lexone 

Storm 

Squadron*** 

Synchrony STS 

Treflan 

Passport••• 

1.5 

NA 
NA 
9 

18 

18 

NA 
NA 
18 

4 

AH 

18 

11 

NA 
18 

4 

NA 
AH 

4.5 

4 

4 

3 

NA 
16 

16 

3 

4.5 

4 

2 

2 

4 

NA 
1.5 

NA 
NA 
4 

9.5 

4 

NA 
NR 
11 

4 

AH 

11 

3 

NR 
4 

4 

NR 
AH 

4.5 

4 

18 

3 

NR 
16 

16 

3 

4.5 

4 

2 

2 

4 

NR 
1.5 

NA 
NR 
9 

18 

4 

NR 
NR 
18 

12 

AH 

18 

3 

NR 
18 

4 

NR 
AH 

4.5 

4 

4 

3 

NA 
12 

12 

3 

4.5 

4 

2 

2 

4 

NA 
1.5 

NA 
NA 
4 

4 

4 

NR 
NR 
4 

4 

AH 

4 

3 

NR 
4 

4 

NR 
AH 

0 

8 

10 

9 

NR 
9 

9 

9 

NR 
0 

2 

2 

4 

NA 
1.5 

NR 
NA 
NY 

9.5*** 

10 

NR 
NR 

11*** 

4 

AH 

11*** 

9 

12 

9.5*** 

4 

NA 
AH 

18 

18 

12 

9 

NR 
9 

12 

9 

NR 
NY 
2 

2 

4 

NR 
1.5 

NR 
NR 
9 

18 

18 

NR 
NR 
11 

12 

AH 

11 

11 

12 

18 

0 

NA 
NY 
22 

22 

10 

15 

NA 
NR 
12 

9 

NA 
NY 
NR 
2 

4 

NR 
1.5 

NR 
NR 
NY 
18 

10 

NR 
NR 
18 

8 

NY 
18 

9' 

12 

18 

4 

NA 
AH 

26 

26 

18-13 

B 

NR 
9 

9 

B 

NR 
NY 
2 

2 

4 

NR 
1.5 

NR 
NA 
NY 
18 

10 

NR 
NR 
18 

4 

AH 

18 

B 

12 

18 

4 

NR 
AH 

26 

26 

18-13 

B 

NR 
12 

9 

B 

NR 
NY 
NR 
2 

4 

NR 
1.5 

NR 
NR 
NY 
26 

18 

NR 
NR 
18 

4 

AH 

18 

B 

NR 
26 

4 

NR 
AH 

26 

26 

10 

15 .. 

NR 
12·· 

B 

18 

NY 
NR 
2 

4 

NA 
1.5 

NR 
NA 
NY 
26 

18 

NR 
NR 
18 

10 

AH 

18 

B 

NR 
26 

4 

NR 
AH 

26 

26 

18-13 

B 

NA 
9 

B 

18 

NY 
NR 
2 

4 

NR 
1.5 

NR 
NR 
NY 
18 

18 

NR 
NR 
18 

12 

AH 

18 

B 

NR** 
18 

4 

NR 
AH 

4 

4 

18-13 

B 

NA 
9 

9 

B 

NA 
NY 
NA 
2 

4 

NA 
1.5 

NA 
NR 
NY 
4 

18 

NR 
NA 
18 

12 

AH 

18 

B 

NR 
18 

4 

NA 
AH 

26 

26 

18-13 

B 

NA 
NA 
9 

B 

18 

NY 
NA 
2 

4 

NA 
1.5 

NA 
NR 
NY 
18 

18 

NA 
NR 
18 

12 

AH 

18 

B 

5 

18 

4 

NR 
AH 

26 

26 

18-13 

B 

NA 
9 

9 

B 

18 

NY 
NR 
2 

4 

NA 
1.5 

NA 
NA 
NY 
18 

18 

NA 
NR 
18 

12 

AH 

18 

B 

NA 
18 

Snap 
Beans 

4 

NA 
AH 

26 

26 

18-13 

B 

NA 
9 

9 

B 

NA 
NY 
NA 
2 

4 

NA 
1.5 

NA 
NA 
NY 
4 

18 

NA 
NA 
11 

12 

AH 

11 

B 

NA 
18 

N 
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Soybean Herbicide Rotation Restrictions (cont.) 

Rotational Crops (Months after Application) 

Winter Winter Winter Field Grain Sweet 
HERBICIDE Alfalfa Barley Rye Wheat Com Sorghum Cotton Com 

Pursuit Plus*** 18 9.5 18 4 9.5*** 18 18 18 

Salute 4 4 12 4 4 12 8 12 

Tri-Scept*** 18 11 18 4 11 *** 11 18 18 

Turbo 12 4.5 12 4.5 8 12 8 12 

Key: NR = No Restriction NY= Next Year AH =After Harvest B = Bioassay 
Read the label for additional restrictions due to rate, rainfall, soil pH, application rate, etc. 
Transplanted 

White 
Potatoes Tomatoes 

26 26 

4 4 

18 18 

8 12 

Peppers 

18 

12 

18 

12 

, Snap 
Peas Pumpkins Cucumbers Beans 

18 18 18 4 

12 12 12 12 

11 18 18 11 

8 12 12 12 

Com hybrids, which are classified as tolerant (ID or resistant (IR) to scepter and/or other imida.zolinone herbicides (example Pursuit), may be planted in the spring of the year following the 
Scepter or Pursuit application regardless of rainfall or time interval from chemical treatment to com planting. 
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264 WEEDS: Soybeans 

Table 2 - Postemergence Overtop Broadleaf Herbicide Rate Chart 

Maximum 
Leaf Storm Basagran Blazer Classic Cobra Reflex Pinnacle Pursuit Resource 

Weed 
No.b (pt) {pt) {pt) {oz) (oz) (pt) (oz) DG 0.86E (oz) 

{oz) 

Balloonvine 2 __ c 1.5 2.0 12.5 

4 1.5-2 2.0 12.5 

6 2.0 

Black 4 1.5 2.0 12.5 1-1.25d 1.4 
nigh1shade 6 1.5 3.0 12.5 

8 3.0 

Burcucumber 3 0.6~ 12.5 

4 o.15de 12.5 

Cocklebur 4 1.5 1-1.5 2.01 0.5 12.5 1.25 o.25d 1.4 
5 1.5 1.5 3.o1 0.5 12.5 o.25d 1.4 
6 1.5 1.5-2 

3.o1 0.5 12.5 
o.25d 

1.4 
8 2.0 

3.0f 
0.67 1.4 

10 2.0 0.75 

Common 2 1.5 2 .. 09 1.0 0.67 12.5 1.2sd 1.4 4.0 
ragweed 4 1.5 2.09 1.5 0.67 12.5 1.2sd 1.4 6.0 

5 1.5 
2.09 

2.0 0.67 12.5 8.0 
6 1.5 2.0 0.67 12.5 8.0 
8 2.09 

3.0 

Giant ragweed 4 1.5 2.0 2.0 0.759 12.5 1.4 
6 

0.759 

Jimsonweed 4 1.5 1.5 1.0 0.5 12.5 1.0 o.25d 1.4 8.0 
5 1.5 1.5 1.5 0.67 1.25 o.25d 
6 1.5 1.5-2 1.5 0.75 1.25 
8 2.0 2.0 

10 2.0 3.0 

12 3.0 
lambsquarters 2 1.51 2.091 2.ofi 1.25 025 1.4 

3 1.51 2.091 2.ofi 025 
4 

1.51 2.091 0.25 
6 

1.51 2.091 0.25 
8 025 

2.09i 
Morning- 2 1.5 1.sl 1.0 o.so0 12.59 1.25d 1.4 gay pitted 

3 1.5 1.sl 1.5 0.679 12.59 
4 1.5 

1.sl 
1.5-2 

0.759 12.59 
8 2.0 

Tall 2 1.5 1.sl 2.0 o.so0 12.59 1.2sd 1.4 
3 1.5 1.sl 2.0 0.759 12.59 
4 1.5 

1.sl 
3.0 

12.59 
lvyleaf 2 1.5 1.sl 2.0 o.so0 12.59 1.2sd 1.4 

3 1.5 
1.sl 2.0 

0.759 

4 1.5 
1.sl 

3.0 

Entireleaf 2 1.5 1.sl 2.0 o.so0 12.59 1.2sd 1.4 
3 1.5 1.si 2.0 

0.759 12.59 
4 1.5 1.sl 3.0 

12.59 

LD CROPS 1996 



WEEDS: Soybeans 265 

Table 2 • Postemergence Overtop Broadleaf Herbicide Rate Chart (continued) 

Maximum 
Leaf Storm Basagran Blazer Classic Cobra Reflex Pinnacle Pursuit Resource 

Weed 
No.b (pt) (pt) (pt) (oz) (oz) (pt) (oz) DG 0.86E (oz) 

(oz) 

Pigweed 2 1.5 1.0 0.5 12.5 12sd 025 1.4 8.0 

(red root) 4 1.5 1.5 0.5 12.5 12sd 025 1.4 

5 1.5 2.0 0.01 12.5 
12sd 

0.25 1.4 

6 1.5 2.0 0.75 12.5 0.25 1.4 

8 1.5 3.0 12sd 0.25 1.4 

Prickly sida 4 1.5i 1.5 12.5 8.0 

6 1.5-2 

8 2.0 

Sickle pod 1 0.5° 12.5d 

2 0.6?6 12.sd 
3 

0.75 9 

Smartweed 4 1.5 1.5 2.0 0.5 12.sd 12sd 0.25 1.4 

5 1.5 1.5 3.0 0.01 0.25 

6 1.5 1.5-2 3.0 .075 0.25 

8 2.0 3.0 0.25 

10 2.0 0.25 

Spurred anoda 2 1.5i 1.5 12.5d 

4 1.5i 1.5 

6 1.5-2 

8 2.0 

Tropic croton 1 1.5 1.5 1.0 12.5 1.25 

2 1.5 1.5-2 1.5-2 12.5 1.25 

4 2.0 12.5 125 

6 

Velvetleaf 2 1.5i 1.51 3.of 0.6?6' 12.5f 1.2sd 0251 1.4 4.0 

4 1.5i 1.5-21 3.o• 0.6?6' 0.251 1.4 4.0 

6 2.oh .06?6' 0251 4.0 

8 
0.7501 0251 

6.0 

a Taken from product labels. See labels or Table 5 for recommended adjuvant usage. 

b Do not count cotyledons as leaves. 

c Means control not claimed on label. 

d Label claims only partial control or suppression. 

e See label for special use directions concerning split applications. 

See label for special use directions. 

9 Add crop oil concentrate according to label. 

h Apply 1.0-1.5 pt Blazer per acre plus 2.0 pt nonionic surfactant per 100.0 gallons anytime before weed begins blooming. 

Control may be inconsistent 

Label claims control only with two applications, second application of same rate 5-14 days after first. 

k Label claims oontrol only with sequential application, preplant-inoorporated or preemergence followed by postemergence. 

Label recommends addition of liquid nitrogen. See label. 

FIELD CROPS 199 



266 WEEDS: Soybeans 

Table 3. Application Rates and Perennial Grass Sizes for Treatment with Assure, Fusllade DX, Poast 
Plus, and Select.a 

Herbicide 

Assure II 

Fusilade DX 

Poast Plus 

Select 

Weed 

Rhizome 
johnsongrass 

Bermudagrass 

Rhizome 
johnsongrass 

Bermudagrass 

Rhizome 
johnsongrass 

Bermudagrass 

Rhizome 
johnsongrass 

Bermudagrass 

a Taken from product labels. 

Weed Size and Herbicide Rateb 
...................................... (oz/A) ............................................... . 

First Second 
Application Application 

10-24 inches 6-10 inches 
10 oz 7oz 

up to 6 inches up to 6 inches 
10 oz 7oz 

8-18 inches 6-12 inches 
12 oz 8 oz 

4-8 inches 4-8 inches 
12 oz 8 oz 

15-25 inches 6-12 inches 
12 oz 12 oz 

6 inches or less in diameter 1-4 inches 
36oz 24oz 

12-24 inches 6-18 inches 
8-10 oz 6oz 

3-6 inches 3-6 inches 
8oz 8oz 

b Weed size refers to height of johnsongrass and length of bermudagrass runners. 

c Make second application only if needed to control regrowth or new plants. Size refers to regrowth or new plants. 

LD CROPS 1996;, 



WEEDS: Soybeans 267 

Table 4. Application Rates and Annual Grass Sizes for Treatment with Assure II, Fusilade DX, Poast 
Plus, Pursuit, Fusion, and Select.8 

POASTPLUS FUSILADE DX FUSION ASSURE II PURSUITDG SELECT 
Species Height Rate Height Rate Height Rate Height Rate Height Rate Helglrt Rate 

(in) (oz/A) (in) (oz/A) (in) (oz/A) (in) (oz/A) (in) (oz/A) (in) (oz/A) 

Bamyardgrass 3-8 24 2-3 12 2-3 8 2-6 8 1-3 1.4 2-6 6-8 

Broadleaf 1-4 18 2-4 12 2-4 8 2-6 8 1-8 1.4 2-6 6-8 
signalgrass 4-8 24 

Crabgrass 3-6 24 1-2 12 1-2 8 2-6 8 1-3 1.4 2-6 6-8 

Crowfootgrass 2-6 7 2-6 6-8 

Fall panicum 1-4 18 2-6 12 2-6 8 2-6 7 2-6 6-8 
3-8 24 

Foxtails 1-4 18 2-6 12 2-6 8 2-8 7 2-8 6-8 

Giant 4-8 24 1-6 1.4 

Green 1-4 18 2-4 12 2-4 8 2-4 7 1-3 1.4 2-6 6-8 

4-8 24 

Yellow 1-8 24 2-4 12 2-4 8 2-4 7 1-3 1.4 2-6 6-8 

Goosegrass 1-3 18 2-4 8 2-4 8 2-6 7 2-6 6-8 

3-6 24 

Seedling 1-8 24 2-8 6 2-8 6 2-8 5 1-8 1.4 4-10 6-8 

johnsongrass 

Sandbur 2-4 12 2-6 7 2-6 6-8 

Shattercane 6-18 24 6-12 6 6-12 6 6-12 5 1-8 1.4 4-10 6-8 

rexas panicum 1-4 18 2-8 12 2-8 8 2-4 8 2-6 6-8 

4-8 24 

/olunteer oom 1-12 18 12-24 6 12-24 6 6-18 5 4-12 4-8 

12-20 24 

a taken from product labels; - control not claimed on label 



268 WEEDS: Soybeans 

Herbicide 

Assure II 

Basagran 

Blazer 

Broadstrike + Dual 

Broadstrike+ Treflan 

Canopy 

Classic 

Cobra 

Concert 

2,4-D 

2,4-DB 

Dual II 

Fusilade DX 

Fusion 

Gemini 

Gramoxone Extra 

Micro-Tech/ 
Partner 

Lexone 

Lorox 

preemergence 

postdirected 

Pinnacle 

Poast or Poast Plus 

Prowl 

Pursuit 

Reflex 

Resource 

Roundup 

Roundup or Rounup 
Ready Soybeans 

Salute 

Scepter 

Feeding restrictions on soybean hay and preharvest Interval 
following treatment with various herbicides8 

Hay 

Do not feed No Restrictions 

x 

30 days x 

x 

x 

x 

x 

x 

x 

x 

x 

60 daysb 

x 

x 

x 

x 

x 

40 days 

40 days 

x 

x 

x 

x 

x 

x 

x 

x 

25 days 

x 

40 days 

x 

Seed 

Pre-Harvest 

,80 daysd 

50 days 

85 days 

85 days 

, 60 days 

45 days 

45 days EPP to 
soybeans 

60 days 

Before bloom 

Before bloom 

_e 

60 days 

60 days 

90 days 

85 days 

Before bloom 

80 days 

7 days 

7 days 

90 days 



Herbicide Do not feed 

Select x 

Sencor 40 days 

Sonalan x 

Squadron x 
Storm x 
Synchrony STS x 

Treflan 

Tri-Scept x 

Turbo 40 days 

Vemam 

Hay 

No Restrictions 

x 

x 
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Seed 

Pre-Harvest 

60 days 

r 90 days 

50 days 

90 days 

a These restrictions apply to soybean hay. For feeding of green forage, see labels, as restrictions may be different. 

b Minimum time between application and hay making. 

c Do not feed if Lasso is applied after crop emergence. 

d Do not apply after pod set. 

e When at least 65% of the seed pods have reached a mature brown or when seed moisture is 30% or less. 

FIELD CROPS 199 , 
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Weed Problem 

PRE PLANT 

Johnsongrass 
(rhizomes) 

Johnsongrass 
(rhizomes) 
Alternate method 

SOYBEANS 

Chemical rate per acre Product per acre 

Glyphosate 1.0-3.0 lb 

Glyphosate 1.0-1.5 
+ 
surfactant 

Roundup 1.0-3.0 qt or 
others as specified by label 

Roundup 1.5 qt or others 

+ 
surfactant as specified by 
label 

PREPLANT INCORPORATED 

Barnyardgrass, crabgrass, 
fall panicum, foxtails, 
goosegrass, broadleaf 
signalgrass, yellow 
nutsedge, carpetweed, 
pigweed, and galinsoga 

Barnyardgrass, crabgrass, 
carpetweed, chickweed, 
cocklebur, foxtails, henbit, 
jimsonweed, johnsongrass 
(seedling), lambsquarters, 
morning-glory (supression), 
nightshade (black), panicum 
(fall, Texas), pigweeds, 
purslane, ragweed 
(suppression), shattercane, 
sicklepod (suppression), 
sandbur, sida (prickly), 
signalgrass, smartweed, 
spured anoda, sunflower, 
and velvetleaf 

f1ELD CROPS 1996 

Metolachlor 1.5-3.0 lb 

Approved combinations: 
metribuzin, tank mix or 
preemergence; linuron, 
preemergence; chlorimuron 
+ metribuzin (Canopy), tank 
mix or preemergence; 
chlorimuron + linuron 
(Gemini), preemergence; 
imazaquin, tank mix or 
preemergence 

Flumetsulam/trifluralin 
0.68-1.02 lb 

Dual BE 1.5-3.0 pt 

Broadstrike + Treflan 3.64 
EC 1.5-2.25 pt 

Remarks 

Use in 10.0-40.0 gal of water per 
acre. Spray when johnsongrass 
is 24-30 inches high and in boot to 
head stage. Rainfall within 6 
hours may reduce effectiveness, 
within 2 hours retreatment is 
necessary. Allow at least 7 days 
before plowing. Use one of the 
pre-plant incorporated herbicides 
for johnsongrass seedling control 
before planting. Do not feed or 
forage treated crops within 8 
weeks after application. 

Use 1.0-1.5 qt rate with low water 
volume (5.0-10.0 gal/A) and with 
additional surfactant and fan 
surfactant type nozzles on 
annually cropped areas. Use the 
2.0-3.0 qt rate described above 
on noncrop areas or where annual 
tillage is not performed. 

If used preplant incorporated, 
incorporate not over 2 inches 
deep within 14 days before 
planting. Apply before weeds or 
crop emerge. 

Refer to labels for rates 
application, and complete weed 
lists. The metolachlor plus 
metribuzin combination may be 
applied as the prepackage mix 
Turbo. 

This program is listed for control 
of triazine-resistant weed 
species, such as lambsquarters, 
pigweed, and velvetleaf, in 
western Maryland, western 
Virginia and northern Delaware. 
Broadstrike + Treflan must be 
incorporated within,.24 hours after 
application. Use incorporation 
equipment that thoroughly and 
uniformly mixes the herbicides 
into the top 2-3 inches of the 
seedbed, or erratic weed control 
and/or crop injury may result. 
This program may be weak in 
controlling morning-glories and 
ragweeds. Consult label for 
ratational restrictions. Do not 
apply to areas wher.e the soil pH is 
greater than 7 .8. 
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Weed Problem Chemical rate per acre Product per acre Remarks 

Barnyardgrass, carpetweed, Pendimethalin 0.5-1.5 lb 
crabgrass, fall panicum, 

Prowl 3.33EC 1.21-3.63 pt Adjust rate to soil texture. Apply 
and incorporate 1-2 inches deep 
within 7 days after application. 
Soybeans may be' planted 
immediately. 

foxtails, goosegrass, 
johnsongrass seedlings, 
lambsquarters, pigweed, 
signalgrass, smartweed, 
spurges, and shattercane 

Barnyardgrass, brachiaria 
sp., bromegrass, 
carpetweed, crabgrass, fall 
panicum, Florida pusley, 
foxtails, goosegrass, 
johnsongrass seedlings, 
lambsquarters, pigweed, 
purslane, sandbur, 
stinkgrass, Texas panicum, 
wild cane, shattercane 

Johnsongrass control and 
above annual weeds for 
respective chemicals 

Approved combinations: 
metribuzin, tank mix or 
preemergence; linuron, 
preemergence; chlorimuron 
+ metribuzin {Canopy), 
preemergence; chlorimuron 
+ linuron {Gemini), 
preemergence; imazaquin, 
tank mix or preemergence. 

Trifluralin 0.5-1.0 lb Treflan EC 1.0-2.0 pt 

Approved combinations: 
metribuzin, tank mix or 
preemergence; linuron, 
preemergence; chlorimuron 
+ metribuzin {Canopy), tank 
mix or preemergence; 
chlorimuron + linuron 
{Gemini), preemergence; 
imazaquin, tank mix or 
preemergence. 

Trifluralin 1.0-2.0 lb Treflan 4EC 2.0-4.0 pt 

or pendimethalin 1.0-2.0 lb or Prowl 3.33 EC 2.42-4.84 
pt 

Observe all precautions, rates of 
application, and weeds controlled 
stated on the respective labels. 
Prowl + scepter are available as 
the package-mix Squadron {3.0 
pt/acre). 

Incorporate with tandem disk set 
to cut 4-6 inches immediately or 
within 24 hours after application. 
Use lower rates on sandy and 
sandy loam soils and heavier 
rates on loam and silt loam soils. 
Plant soybeans after early 
season adverse weather has 
passed. Do not plant deeper than 
2 inches. Follow label for proper 
soil incorporation procedures. 

Observe all precautions, rates of 
application, and weeds controlled 
stated on the respective labels. 
Trifluralin +scepter are available 
as the package mix Triscept {2.33 
pt/acre). Triflualin + metribuzin 
are available as the package mix 
Salute {1.5-3.0 pt). 

In the fall {preferable) or early 
spring, bring johnsongrass 
rhizomes to soil surface by 
moldboard plow, spring harrow, or 
chisel plow. Thoroughly disc soil 
before treatment to cut 
johnsongrass rhizomes into 2-3 in 
pieces. Apply herbicide to well · 
worked, dry-surfaced soil. Apply 
in spring at the rate suggested for 
your soil and thoroughly 
incorporate with a tandem disc 
set to cut 4-6 inch deep and 
operated at 4-6 mph and cross 
disc. Soybeans can be planted 
immediately. Cultivate at least 
once during growing season. 
Usually requires two annual 
applications for effective control. 
Follow label as to rotational crops 
that may be safely grown. Use a 
johnsongrass seedling control 
herbidice the succeeding year. 
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Weed problem Chemical rate per acre Product per acre 

Wild cane or shattercane Trifluralin 0.5-1.25 lb Treflan 4EC 1.0-2.5 pt 
control and above annual 
weeds for respective 
chemicals 

Nutsedge suppression and Vernolate 2.0-2.6 lb Vernam 7E 2.3-3.0 pt 
above annuals: 
barnyardgrass, carpetweed, 
crabgrass, foxtails, Florida, 
pusley, German millet, 
goosegrass, johnsongrass 
seedlings, lambsquarters, 
moringglory, pigweed, 
purslane, sicklepod, 
velvetleaf, and wild cane or 
shattercane. 

Above weeds and brachiaria 
sp., sandbur, stinkgrass, 
and johnsongrass 
suppression 

Cocklebur, jimsonweed, 
lambsquarters, pigweed, 
common ragweed, 
smartweed, prickly sida or 
teaweed, velvetleaf, and 
suppression of annual 
morning-glory species, 
burcucumber and giant 
ragweed 

Approved combinations: 
linuron-preemergence 

Vernolate 2.0-3.0 lb 

+ 

trifluralin 0.5-1.0 lb 

Approved combinations: 
vernolate + pendimethalin 

Chlorimuron + metribuzin 
0.19-0.38 lb 

Approved combinations: 
alachlor, metolachlor, 
trifluralin. 

Vernam 7E 2.3-3.5 pt 

+ 
Treflan 4EC 1.0-2.0 pt 

Canopy 75DG 4.0-8.0 oz 

Remarks 

Follow soil preparation, mixing, 
application, and incorporation 
instructions listed above. 

All weed growth and crop stubble 
should be throughly worked into 
the soil before treatment. Use 
lower rates on sandy soils and 
heavier rates on silt' and clay loam 
soils. Apply to soil surface that is 
dry enough to permit good 
incorporation with tandem disk 
set to cut 4-6 inches and 
incorporate immediately. Follow 
label for proper soil incorporation 
procedures. Do not plant deeper 
than 2 inches. Malformation of 
primary leaves usually is not 
detrimental. 

Observe all precautions, rates of 
application, and weeds controlled 
on the respective labels. 

See above. Use as a tank mix. 
Use heavier rates of vernolate for 
nutsedge, wild cane and 
velvetleaf control. This also has 
been effective for johnsongrass 
suppression at the 2.6 lb rate of 
vernolate. Cultivate at least 
once. The use of this 
combination allows rotation to 
corn in the year following 
application. 

See labels for specific rates and 
application instructions. 

Incorporate uniformly into the top 
1-2 inches of soil before planting 
soybeans. If tank mixed with 
grass herbicide, follow 
incorporation instructions for the 
grass herbicide. Use lower rates 
on sandy soils of low organic 
matter content. Do not use on 
sand or loamy sand or any soil of 
less than 0.5% organic matter 
content. Do not use on soils of 
pH 7.0 or higher. Observe labeled 
rotational crop restrictions. May 
require use of a supplementary 
postemergence herbicide. Use of 
STS soybeans with Canopy may 
allow use of higher rates with 
reduced risk of crop injury. 

Observe all precautions, rates of 
application, and weeds controlled 
stated on respective labels. 



Weed Problem 

Cocklebur, jimsonweed, 
lambsquarters, pigweed 
spp., common ragweed, 
smartweed, prickly sida or 
teaweed, velvetleaf, foxtail 
spp., seedling johnsongrass, 
and suppression of giant 
ragweed 

Cocklebur, pigweed only 

Barnyardgrass, crabgrass, 
fall panicum, foxtails, 
goosegrass, seedling 
johnsongrass, purslane, 
common ragweed, 
jimsonweed, lambsquarter, 
smartweed, velvetleaf, 
spurred anoda 

Chemical rate per acre Product per acre 

lmazquin 0.125 lb 

lmazaquin 0.95 lb 

Approved combinations: 
alachlor, metolachlor, 
pendimethalin, trifluralin 

Clomazone 0.5-1.0 lb 

Approved combinations: 
alachlor, metolachlor, 
metribuzin, imazaquin, 
pendimethalin, trifluralin, or 
chlorimuron + metribuzin 

Scepter 70DG 2.8 oz 

Scepter 1.5E 0.5 pt, 
70DG 2.15 oz 

Command 1.0-2.0 pt 
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Remarks 

Apply before planting and 
incorporate uniformly into the top 
1-2 inches of soil. Observe 
labeled rotational crop 
restrictions. Do not graze or feed 
treated soybean forage, hay, or 
straw to livestock. 

Observe all precautions, rates of 
application, and weeds controlled 
stated on respective labels. 

Apply in a spray volume of 10-40 
gallons per acre. An agriculturally 
approved spray-drift reducing 
agent is required for spray 
volumes of 10-15 gallons. Use 
coarse sprays to reduce drift. 
Incorporate on dry soil within 3 
hours. Application to wet soils 
increases risk of offsite 
movement and improper 
incorporation. Carefully follow 
labeled incorporation 
instructions. DO NOT APPLY 
COMMAND within 1000 feet of 
areas listed on label, including 
towns, subdivisions, commercial 
fruit and vegetable production, 
etc. Carefully note species 
susceptible to injury from offsite 
movement of this herbicide as 
listed on the label. Observe 
labeled rotational crop 
registrations. In the states of 
MD, VA, and DE, command is 
labeled under special local need 
(SLN) labels for preemergence 
use after June 15. Command 
rates of 6.0-8.0 oz have been 
utilized successfully for control of 
spurred anoda, velvetleaf, and 
volunteer small grain. 
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Weed problem Chemical rate per acre Product per acre Remarks 

Cocklebur, jimsonweed, Chlorimuron + linuron 0.45- Gemini 60DG 12.0-20.0 oz Incorporate uniformly into the top 
lambsquarters, pigweed, 0.75 lb 1-2 inches of soil before planting 
common ragweed, soybeans. Use of a disk for 
smartweed, prickly sida or incorporation is not 
teaweed, and suppression of recommended. Needs 1 inch of 
annual morning-glory rainfall for activation. Do not use 
species, burcucumber and on sand or loamy sand or any soil 
giant ragweed of less than 0.5% organic matter 

content. Can be tank mixed with a 
residual grass herbicide for 
improved annual grass control. 
Do not apply on soils at pH 7.0 or 
greater. Observe labeled 
rotational crop restrictions. Injury 
in the form of stunting and leaf 
discoloration may occur with 
some soybean varieties under 
certain environmental conditions. 
Use of lower use rates may 
necessitate use of supplemental 
postemergence herbicides. Use 
of STS soybeans with Gemini may 
allow use of higher rates with 
reduced risk of crop injury. 

Approved combinations: Observe all precautions, rates of 
alachlor or metolachlor application, and weed controlled 
pendimethalin or trifluralin printed on respective labels. 

PREEMERGENCE 

Barnyardgrass, crabgrass, Alachlor 1.5-4.0 lb Micro-Tech/Partner or Apply immediately after planting 
carpetweed, Florida pusley, others 1.5-4.0 qt or Partner and before crop and weeds 
foxtails, galinsoga, 65DG 3.0-4.9 lb emerge. Use lower rates on 
goosegrass, fall panicum, sandy and sandy loam soils, 
nightshade (black), pigweed, higher rates on silt loam soils. 
signalgrass and witchgrass Also may be used as a pre-plant 

incorporated treatment. Shallow 
incorporation or surface blend 
generally is most effective, 
particularly on light, sandy, soils. 
Micro-Tech/Partner is not 
recommended for incorporation 
on coarse soils in the Southeast. 

Approved combinations: Observe all precautions, rates of 
linuron, tank mix; application, and weeds controlled 
metribuzin, tank mix; stated on respective labels. 
chlorimuron + metribuzin 
(Canopy), tank mix; 
chlorimuron + linuron 
(Gemini), tank mix; 
imazaquin, tank mix 

Barnyardgrass, carpetweed, Linuron 0.3-1.0 lb Lorox 50DF or 50SP Apply after planting and before 
crabgrass, foxtails, Florida 0.6-2.0 lb beans germinate. Provide good 
pusley, goosegrass, fall or Linex 4L 0.3-1.0 qt agitation in tank before and during 
panicum, galinsoga, application. Follow labeled 
lambsquarters, mustard, directions regarding soybean 
pigweed, purslane, ragweed, planting depth. Do not use on 
and smartweed. Will not light sandy soils with low organic 
control cocklebur, matter because injury may occur. 
jimsonweed, morning-glory, Do not plant any crop not on label 
or velvetleaf within 4 months of application. 

Often provides short-term grass 
control. 
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Weed Problem Chemical rate per acre Product per acre 

Approved combinations: 
alachlor, tank mix: 
metolachlor, tank mix; 
trifluralin, preplant 
incorporated, 
pendimethalin, preplant 
incorporated or tank mix 

Barnyardgrass, beggarweed, Metolachlor 1.25-3.0 lb 
carpetweed, crabgrass, fall 
panicum, Florida pusley, 
foxtails, galinsoga, 
goosegrass, pigweed, 
signalgrass, witchgrass, and 
yellow nutsedge 

Approved combinations: 
linuron, tank mix; 
metribuzin, tank mix; or 
preplant incorporated; 
trifluralin, preplant 
incorporated; chlorimuron + 
metribuzin (Canopy), tank 
mix or preplant 
incorporated; chlorimuron + 
linuron (Gemini), tank mix; 
imazaquin, tank mix or 
preplant incorporated 

Barnyardgrass, crabgrass, Flumetsulam/metolachlor 
carpetweed, chickweed, 1.68-2.40 lb 
cocklebur, foxtails, henbit, 
jimsonweed, lambsquarters, 
morning-glory (suppression), 
nighshade (black), nutsedge 
(yellow), panicum (fall) 
pigweeds, purslane, ragweed 
(suppression), sida (prickly), 
signalgrass, smartweed, 
spured anoda, sunflower, 
and velvetleaf 

Barnyardgrass, carpetweed, Dimethenamid 0. 76-1.16 lb 
crabgrass, foxtail (giant, 
green, yellow), goosegrass, 
nutsedge (yellow), panicum 
(fall), pigweed spp., pusley 
(Florida), signalgrass and 
witchgrass 

Dual SE 1.25-3.0 pt 

Broadstrike +Dual 7.67 EC 
1.75-2.5 pt 

Frontier 7.5 EC 

12.0-25.0 oz/A 
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Remarks 

Observe all precautions, rates of 
application, and weeds controlled 
stated on the respective labels. 
When used in comJ:>inations, 
linuron rates generally should be 
reduced. 

Apply before, during or after 
planting but before weeds or crop 
emerges. May be incorporated 
into the top 2 inches of soil within 
14 days before plaf1,ting. Small 
grains may be planted 4.5 months 
after treatment. Do not graze or 
feed forage or fodder from small 
grains or soybeans. 

Observe all precautions, rates of 
application, and weeds controlled 
stated on the respective labels. 
Do not use metribuzin on coarse 
textured, coastal plain soils. The 
metolachlor plus metribuzin 
combination may be applied as 
the prepackage mix Turbo (1.5-
3.5 pt/A). 

This program is listed for control 
of triazine-resistant weed 
species, such as lambsquarters, 
pigweed, and velvetleaf, in 
western Maryland, western 
Virginia and northern Delaware. 
This program may be weak in 
controlling morning-glories and 
ragweeds. Consult label for 
rotational restrictions. Do not 
apply to areas where the soil pH is 
greater than 7.8. Dry weather 
following preemergence 
applications may reduce 
effectiveness. Cultivate when 
weeds develop. 

Do not exceed a rate of 13.0 oz/A 
on coarse soils with less than 2.5 
% OM, PPI treatments are not 
recommended on these soils. 
Add 2-4 oz/ A to the rates given 
when Frontier is used on heavy 
surface plant residue. Frontier 
plus Scepter is available as a 
package mix called Detail. Do not 
apply Detail on coarse soil 
classified as sand with less than 
3% organic matter content and 
where depth to ground water is 30 
feet or less. 



276 WEEDS: Soybeans 

Weed problem 

Barnyardgrass, beggarweed, 
carpetweed, coffeweed, 
pusley, fall panicum, 
jimsonweed, lambsquarters, 
mustard spp., pigweed spp., 
purslane, ragweed, 
signalgrass, sicklepod, 
smaftweed, spurred anoda, 
prickly sida, and velvetleaf 

Barnyardgrass, carpetweed, 
crabgras~. fall panicum, 
Florida pusley, foxtails, 
goosegrass, lambsquarters, 
pigweed, signalgrass, 
smartweed, spurges, and 
velvetleaf suppression 

Chemical rate per acre Product per acre 

Approved combinations: 
tank-mix with chlorimuron -
metribuzin (Canopy), 
chlorimuron - linuron 
(Gemini), imazaquin, 
linuron, and metribuzin. 

Metribuzin 0.25-0.375 lb 

Approved combinations: 
alachlor, tank mix; 
metolachlor, tank mix 
or preplant incorporated; 
pendimethalin, tank mix 
or preplant incorporated; 
trifluralin, preplant 
incorporated 

Pendimethalin 0.5-1.25 lb 

Lexone or Sencor 4L 0.5-
0. 75 pt or DF 0.33-0.5 lb 

Prowl 3.33EC 1.21-3.0 pt 

Remarks 

Observe all precautions, rates of 
application and weeds controlled 
on the respective labels. 

Apply immediately after planting. 
Plant at least 1.5 inches deep. 
Do not use on sands or sandy 
loam soils or soils with less than 
0.5% organic matter. If used on 
coarser textured soils with less 
than 2% organic matter, or if 
heavy rain fall follows soon after 
application, severe stand losses 
can occur. Certain organic 
phosphate soil insecticides 
placed in contact with seed also 
may result in increased soybean 
injury from metribuzin. Do not use 
on Altona, Coker 102 and 156, 
Gervin, Semmes, Tracy, or 
Varsoy varieties. The lowest 
rates have not effectively 
controlled cocklebur, 
jimsonweed, or morning-glory. 
Rainfall (0.25-0.5 inches) within 2 
weeks after application is 
necessary to activate herbicide. 
Do not use treated vines for feed 
or forage. Do not replant treated 
areas to any crop other than 
soybeans within 4 months after 
treatment. Read and follow the 
label for such use. 

Observe all precautions, rates of 
application, and weeds controlled 
stated on the respective labels. 

Apply to a seedbed that is firm 
and free of trash. Rainfall is 
necessary for activation, and 
treatment is most effective when 
adequate rainfall or overhead 
irrigation is received within 7 days 
after application. If rainfall is not 
adequate for activation, a shallow 
cultivation should be made to 
control existing weeds; place 
herbicide in zone of weed seed 
germination. Under certain 
environmental conditions, 
soybeans may become brittle at 
soil surface. 
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Weed Problem Chemical rate per acre Product per acre Remarks 

Approved combinations: 
tank mix with chlorimuron 
plus metribuzin, imazaquin, 
linuron, or metribuzin; 
preplant incorporated with 
imazaquin or metribuzin. 

Cocklebur, jimsonweed, Chlorimuron + metribuzin Canopy 75DG 4.0-8.0 oz Apply uniformly to soil surface 
lambsquarters, pigweed, 0.19-0.38 lb after planting but before 
common ragweed, soybeans emerge. Do not use on 
smartweed, prickly sida or sand or loamy sand or any soil of 
teaweed, and suppression of less than 0.5% organic matter 
annual morning-glory content. Can be tank mixed with 
species, burcucumber, and a residual grass herbic;:ide for 
giant ragweed improved annual grass control. 

Do not apply on soils at pH 6.8 or 
greater. Observe labeled 
rotational crop restrictions. Injury 
in the form of stunting and leaf 
discoloration may occur with 
some varieties under certain 
environmental conditions. May 
require use of a supplementary 
postemergence herbicide. Use of 
STS soybeans with Canopy may 
allow use of higher rates with 
reduced risk of crop injury. 

Approved combinations: Observe all precautions, rates of 
alachlor or metolachlor, application, and weeds controlled 
or pendimethalin, tank mix, as stated on the respective 
or as an overlay to labels. 
trifluralin. 

Cocklebur, jimsonweed, Cholorimuron + linuron Gemini 60DG 12.0-16.0 oz Apply uniformly to soil surface 
lambsquarters, pigweed, 0.45-0. 75 lb after planting but before 
common ragweed, soybeans emerge. Do not use on 
smartweed, prickly sida or sand or loamy sand or any soil of 
teaweed, and suppression of less than 0.5% organic matter 
annual moringglory species, content. Can be tank-mixed with 
burcucumber, and giant a residual grass herbicide for 
ragweed improved annual grass control. 

Do not apply on soils of pH 7.0 or 
greater. Observe labeled 
rotational crop restrictions. Use 
of STS soybeans with Canopy 
may allow use of higher rates with 
reduced risk of crop injury. 

Approved combinations: Observe all precautions, rates of 
alachlor or metolachlor, application, and weed controlled 
tank mix; pendimethalin or stated on the respective labels. 
trifluralin, preplant 
incorporated with Gemini 
applied preemergence 

Chlorimuron + linuron Gemini 60DG 8.0-10.0 oz See above comments. Low rates 
0.3-0.375 lb of Gemini may require use of 

postemergence herbicides. 
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Weed problem Chemical rate per acre Product per acre Remarks 

Cocklebur, jimsonweed, lmazaquin 0.125 lb Scepter 1.5E 0.66 pt Apply during or after planting but 
before crop emergence. If 
sufficient rainfall for activation is 
not received within 7 days of 
application, a shallow tillage or 
cultivation is recommended. May 
be tank-mixed with a residual 
herbicide for improved annual 
grass control. Observe labeled 
rotation crop restrictions. 

lambsquarters, pigweed 
spp,. common ragweed, 
smartweed, prickly sida or 
teaweed, and foxtail spp. 

Cocklebur, pigweed only lmazaquin 0.95 lb 

Approved combinations: 
tank mix with pendimethalin, 
alachlor or metolachlor; 
preplant-incorporated with 
pendimethalin, trifluralin, or 
metolachlor. 

Scepter 700G 2.15 oz 

Observe precautions, rates of 
application, and weeds controlled 
on respective labels. 

2,4-D is now labeled for use prior to planting soybeans. Use the following table to determine the amount of 2,4-D to use and 
the time interval needed between application and planting soybeans. 

2,4-0 APPLICATION RATE CHART - PRE-PLANT SOYBEANS* 

Product 

4.0 lb al/gallon 

2,4-0 amine 

4.0 lb al/A gallon 

2,4-0 ester 

When to Apply 
Use Rate LB al/A (Pre-Plant Interval) 

3/4-1 pt 0.375-0.5 15 days ..................................................................................................................................................................................................... 
1-2 pt 0.5-1.0 30 days 

3/4-1 pt 0.375-0.5 7 days ..................................................................................................................................................................................................... 
1-2 pt 0.5-1.0 30 days 

* Restrictions and limitations for use of 2,4-D on soybeans (pre-plant). 

• Do not apply when weather conditions such as temperature air inversions or wind favor drift from treated areas to susceptible 
plants. 

• Do not exceed the 2,4-D rates given on the product labels. 

• Do not apply 2,4-D prior to planting soybeans if you are not prepared to accept the results of soybean injury including possible 
loss of stand and yield. 

• Do not replant fields treated with 2,4-D in the same growing season with crops other than those labeled for 2,4-D pre-plant use. 

• Do not mow or cultivate weeds prior to treating with 2,4-D or poor control may result. 

• Do not cut for feed or graze soybeans grown in fields which have received a 2,4-D pre-plant application. 

-LD CROPS1996 
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SOYBEANS (Full-season no-till) 

For control of vegetation existing at planting, use one of the three following options. 

Weed problem 

Contact kill of most annual 
weeds and annual cover 
crops 

Alternate method for 
increased activity on 
harder to control annual 
weeds such as horseweed 
(marestail), annual vetch, 
and lambsquarters 

Chemical rate per acre 

Paraquat 0.47 lb 
+ 
surfactant 

Paraquat 0.23-0.47 

+ 
surfactant 

+ 
paraquat 0.23-0.47 lb 

+ 
surfactant 1 O days later 

+ 
residual herbicide 

Control of annual weeds Glyphosate 1.0-3.0 lb 
including horseweed 
(marestail) and annual 
cover crops and 
suppression or control of 
perennial weeds or covers 

Product per acre 

Gramoxone Extra 1.5 pt* 

+ 
surfactant as specified by 
label 

Gramoxone Extra 
0. 75 - 1.5 pt * 

+ 
surfactant as labeled 

+ 
Gramoxone Extra 
0.75 - 1.5 pt 

+ 
surfactant as labeled 15 
days later 

+ 
residual herbicide as 
needed 

Roundup 1.0-3.0 qt or 
others plus surfactant as 
specified by label * 

Remarks 

Apply in 20.0-60.b gal/A. May not 
control weeds higher than 6 
inches. Increase gallonage as 
density of stubble, crop residue, 
and/or weeds increases. 
2,4-D-B may increase activity of 
this treatment on some species. 

Apply as directed above. 
2,4-D may be needed with first 
application. 

Refer to label and to 2,4-D 
comment below. 

Effective in heavy annual weed 
infestations and with large weeds 
where thorough coverage with 
paraquat is not possible. Higher 
rates will control perennial 
species, but those species often 
are not present or susceptible at 
the time of planting. Use 1.0 qt 
for annual weeds up to 6 inches 
and 1 .5 qt for weeds greater than 
6 inches. Use a minimum of 1.5 qt 
for horseweed (marestail) control. 
Horseweed taller than 6 inches 
may not be controlled. 
Applications with fan type 
nozzles. Use 15.0-30.0 gal/A 
(lower volumes usually are most 
effective). 

* For enhanced control of inarestail or horseweed, lambsquarters, ragweed, and other susceptible broadleaf species, and as a 
supplement to traditional burndown herbicides, 2,4-D may be added to paraquat or glyphosate. 
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Successful production of full-season and double crop no-till soybeans depends on control of existing vegetation (cover 
crop/weeds) and broadleaf and grass weeds that emerge after planting. A diversity of herbicides and cover crop/residue 
situations make it impossible to utilize a single program to efficiently control weeds and grasses on all situations. Herbicide 
selection based on weed histories of each farm or field is necessary to achieve weed-free, high yielding soybeans. 

Existing vegetation is traditionally controlled by the non-selective herbicides glyphosate (roundup) or paraquat (Gramoxone 
Extra) in no-till soybeans. More recently, 2,4-D, thifensulfuron plus tribenuron (Harmony Extra), and metribuzin (Sencor) 
were labeled for control of broadleaf weeds prior to planting full season no-till soybeans. This new label will allow for 
effective control of many annual and perennial weeds, especially Canada thistle. In double crop no-till soybeans planted into 
barley or wheat stubble, chloriumuron + linuron (Gemini), chlorimuron + metribuzin (Canopy), linuron (Lorox), or 
metribuzin (Sencor, Lexone) plus adjuvants have controlled small broadleaf weeds without addition of non-selective 
herbicides. Annual grass control in no-till . soybeans can be obtained with preemergence applications of alachlor (Micro
Tech/Partner), metolachlor (Dual), dimethenamid (Frontier), pendimethalin (Prowl) or with any of several postemergence 
grass herbicides. Stem brittleness and lodging can be associated with pendimethalin when soil conditions are cool and wet, 
these conditions can occur most frequently in early-planted full-season no-till soybeans. 

Annual broadleaf weed control in no-till can be achieved with a combination of preemergence and postemergence broadleaf 
herbicides. Because of the diversity of species in many fields it is frequently necessary to apply postemergence herbicides to 
control weeds that escape preemergence herbicides. 

Escalating herbicide costs and our interest in keeping herbicide use to a minimum is encouraging many people to rethink their 
herbicide strate~ by reducin~ or eliminatin~ preemer2ence herbicides and followin2 with timely applications of 
postemer~ence berbici<les. Our experiences lead us to suggest that one should always control existing vegetation at or prior to 
planting. Preemergence and/or postemergence herbicide can then be selected at rates that will control weeds that emerge after 
planting. Reducing or eliminating all or some of the preemergence herbicides can reduce costs in fields that historically have 
needed postemergence herbicides. This approach should be considered first in double-crop no-till soybeans where weed 
populations have traditionally been low and expanded to the full-season no-till system as appropriate. 

General consideration for weed control in full season no-till soybeans 

Control of annual weeds and 
grasses as listed for specific 
herbicides in previous tables 

Perennial broadleaf weeds 

Perennial grass weeds 
Oohnsongrass, 
bermudagrass) 

For annual grass control in full-season, no-till soybeans, use either alachlor (Micro
Tech/Partner), metolachlor (Dual), dimethenamid (Frontier), or pendimethalin (Prowl). Where 
split paraquat applications are used, a portion of the residual grass herbicide may be applied 
with the initial paraquat application for improved early season grass control. Stem brittleness 
and lodging can be associated with applications of pendimethalin when soil conditions are cool 
and wet. Because these conditions frequently occur early in the growing season, especially 
under no-till conditions, the use of alachlor or metolachlor for early, full-season, no-till 
plantings is recommended. Late-season grass control will tend to be better with the longer 
residual herbicides Dual or Micro-Tech/Partner than with the somewhat shorter residual 
herbicides, such as Prowl. Supplement the grass control herbicide with linuron (Lorox or 
Linex), metribuzin (Sencor or Lexone), chlorimuron + metribuzin (Canopy), chlorimuron + 
linuron (Gemini), or imazaquin (Scepter) for broadleaf weed control. Carefully monitor weed 
development and supplement the preemergence herbicide program with appropriate 
postemergence or postdirected herbicides. 

No selective herbicides are available to control perennial broadleaf weeds in soybeans, and 
these weeds may become prevalent under continuous no-till culture. Spot treatment with 
glyphosate (Roundup) may be used. Other alternatives include rotation to corn or a grass crop 
in which 2,4-D and dicamba (Banvel) may be used, and tillage or treatment before the soybean 
crop is established or after harvest. 

In general, soil-applied herbicides to control perennial grasses must be incorporated and 
cannot be used in no-till culture. Perennial grasses, therefore, must be controlled in no-till with 
spot treatment with glyphosate (Roundup), glyphosate treatment via selective application 
equipment (rope wick, recirculating sprayer), or with Assure II, Fusilade DX, Poast, Poast 
Plus, or Bugle. See directions under postemergence treatments listed below. Carefully 
consider these options before establishing no-till soybeans in areas containing a perennial 
grass infestation. 



Weed problem Chemical rate per acre Product per acre 

SOYBEANS (no-till, small grain stubble) 

Contact kill of most annual Paraquat 0.47-0.94 lb 

+ weeds and weeds listed in 
previous tables for specific 
residual herbicides surfactant 

Kill of most annuals and 
some perennials and weeds 
listed in previous tables for 
specific residual herbicides 

+ 
alachlor, metolachlor, 
dimethenamid, 
pendimethalin 
(residual grass control) 

+ 
clomazone 
linuron 
metribuzin 
linuron + chlorimuron 
metribuzin 

+ 
chlorimuron 
(residual broadleaf control) 

Glyphosate 1.0-3.0 lb 

Approved combinations: 
alachlor or metolachlor + 
linuron; alachlor 
or metolachlor + metribuzin; 
alachlor 
or metolachlor + imazaquin; 
alachlor 
or metolachlor + Canopy 
(chlorimuron + metribuzin); 
alachlor 
or metolachlor + Gemini 
(chlorimuron + linuron), 
alachlor 
or metolachlor 
or pendimethalin + 
imazethapyr. 

Gramoxone Extra 1.5-3.0 pt 

+ 
surfactant as specified by 
label 
+ 
Micro-Tech/Partner, or 
others or Dual II, Frontier, 
Prowl 

+ 
Command 
Lorox or Linex 
Sencor or Lexone 
Gemini Canopy 

Roundup 1.0-3.0 qt or 
others plus surfactant as 
specified by label 1.0-3.0 qt 

Bronco (prepackage mix of 
glyphosate + alachlor) is 
approved for use with 
linuron, metribuzin, 
imazaquin, chlorimuron + 
metribuzin( Canopy), 
chlorimuron + 
linuron(Gemini) 
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Remarks 

Apply to small-grain stubble after 
planting and before emergence of 
soybeans. Use 20.0-60.0 gal of 
diluted spray per acre. As the 
density of the stubble or crop 
residue increases, the spray 
gallonage should increase to 
ensure complete coverage and 
kill. Do not graze or feed treated 
forage to livestock. Observe all 
precautions, rates or application 
and weeds controlled stated on 
the respective labels. Use 4.0-
8.0 oz for added control of 
velvetleaf, spurred anoda, and 
volunteer small grains. 

Refer to previous table. At the 
normal time of planting of 
soybeans, johnsongrass and 
bermudagrass will not be at the 
proper stage of growth for effective 
control. Do not feed or forage 
glyphosate-treated crops within 8 
weeks after application. See label 
for specific weeds controlled. Use 
1.0 qt/A for control of annual 
broadleaf weeds and grasses up to 
6 inches high and 1.5 qt/A for 
annual broadleaf weeds and 
grasses more than 6 inches high. 
Applications with fan type nozzles 
generally have been more effective 
than with flood-jet type nozzles. 
Use 3.0-10.0 gallons of water per 
acre and low-rate instructions for 
most economical glyphosate use 
rates, or 10.0-40.0 gallons of water 
using high-volume instructions and 
corresponding glyphosate rates. 

Observe all precautions, rates of 
application, and weeds controlled 
stated on the respective labels. 
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Weed problem 

Preplant: Canada thistle, 
carolina geranium, cutleaf 
evening primrose, curly 
dock, Pennsylvania 
smartweed, prickly lettuce, 
prostrate knotweed and 
many other broadleaf weeds 

POSTEMERGENCE 

Common cocklebur (2 leaf 
only), morning-glory, 
pigweed, jimsonweed, 
common ragweed, smell 
melon, buffalo bur, wild 
mustard, carpetweed, 
common purslane, 
Pennsylvania smartweed, 
giant ragweed, Florida 
pusley, black nightshade, 
ironweed, tropic croton, 
lanceleaf groundcherry, 
prostrate spurge, and 
burcucumber 

Chemical rate per acre Product per acre 

Thifensulfuron and 

Tribenuron 0.023-0.028 

+ 
surfactant 

or 

crop oil concentrate 

or liquid fertilizer 

Acifluorfen 0.25-0.5 lb 

Approved combinations: 
bentazon, tank mix, 
2,4-DB, tank mix. 

Harmony Extra 0.5-0.6 oz 

+ 
surfactant 1.0 qt/100.0 gal 

or 

crop oil concentrate 
1.0 qt/100.0 gal 

or fertilizer 

Approved combination: 
tank mix with 2, 4-D ester 
1.0-2.0 pt/A (4.0 lb/gal) 

Blazer 2L 1.0-2.0 pt 

Remarks 

Apply "Harmony Extra" at least 45 
days prior to planting soybeans, 
either conventional or no-till. 
Allow to stand for 5 ~ before 
tillage or mowing. Best results 
obtained when applications are 
made to young, actively growing 
weeds. This is an excellent 
treatment, especially when 
combined with 2, 4-D ester for the 
control of Canada thistle and 
many hard to kill weeds in full 
season no-till soybeans such as 
horseweed, carolina geranium, 
cutleaf evening primrose, curly 
dock, etc. 

Use for improved control of 
Canada thistle, carolina geranium 
cutleaf primrose and most other 
broadleaf weeds. 

Apply when weeds are 2-4 inches 
high and actively growing and 
when soybeans are in the 1-2 
trifoliate leaf stage. Use standard 
herbicide sprayers equipped with 
hollow-cone or flat-fan nozzles. 
(Best results have been obtained 
with fan type nozzles). Use 40-60 
psi at the nozzle tips and a 
minimum of 20.0 gallons spray 
volume per acre. Add a nonionic 
surfactant at the rate of 1.0 pt per 
100.0 gal to Blazer 2L. Do not 
apply when crop and weeds are 
under stress, such as from 
drought, flooding, excessive 
fertilizer or soil salts, wind injury, 
frost damage, unseasonable cold 
night and day temperatures, or 
injury from previous herbicides. 
Application with 30.0 gal of spray 
volume per acre, a minimum of 50 
psi, and the addition of surfactant 
to the 2L formulation may improve 
control on drought-stressed or 
slightly oversized weeds, but 
applications made under these 
conditions generally will be less 
satisfactory than those made 
under optimum conditions. Do not 
apply if rain is threatening (6 hour 
rainfree period is required for best 
results). Do not apply within 50 
days of harvest and do not use 
treated plants for feed or forage. 

Observe all precautions, rates of 
application, and weeds controlled 
stated on the respective labels. 
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Weed problem Chemical rate per acre Product per acre Remarks 

Beggarticks, cocklebur, Bentazon 0.75-1.0 lb Basagran 0. 75-1.0 qt Apply to thoroughly cover weeds 
Pennsylvania smartweed, + when they are small and actively 
wild mustard, velvetleaf, Crop oil concentrate Crop oil concentrate growing. Add oil concentrate to 
common ragweed, galinsoga, 1.0 qt/A the spray solution according to 
jimsonweed, giant ragweed, label instructions. Weed growth 
prickly sida (teaweed), stages generally correspond to 
purslane, spurred anoda, soybean growth stages or 1-2 
yellow nutsedge, and trifoliate leaves. For best results, 
suppression of Canada treat before weeds reach the size 
thistle limits listed on the label. Control 

has generally been most effective 
using fan tips and pressures of 
40-50 psi. Yellow nutsedge may 
be controlled best when 
application is followed in 7-1 O 
days with a repeated application 
or by cultivation in 10-14 days. 
Soybeans may exhibit a sl.ight 
yellowing, bronzing, or speckled 
appearance, which generally is 
soon outgrown. Do not apply to 
soybeans growing under 
unfavorable conditions and 
exhibiting stress symptoms. 
Rainfall within 8 hours of 
application may reduce 
effectiveness. Do not apply 
within 65 days of harvest. Do not 
feed forage to livestock. 

Approved combinations: Observe all precautions, rates of 
acifluorfen, tank mix, 2,4- application, and weeds controlled 
DB, tank mix. stated on the respective labels. 

Improved spectrum of Acifluorfen 0.25-0.5 lb Blazer 2L 1.0-2.0 pt See labels for specific ratios of 
control for weeds listed + + bentazon/acifluorfen depending 
above for both bentazon and bentazon 0.5-1.0 lb Basagran 1.0-2.0 pt on weed species and size. 
aciflucrfen Always use spray additives 

(nonionic surfactant or crop oil 
concentrate) in accordance with 
specific label instructions. 
Available as the package mix 
Storm (1.5 pt/A). 

Improved control of larger Acifluorfen 0.25-0.5 lb Blazer 2L 1.0-2.0 pt Observe all instructions and 
weeds for either bentazon or + + precautions as described above 
acifluorfen, especially 2,4-DB 0.03 lb Butyrac 2.0 fl oz for acifluorfen. 
improved control of ivyleaf, 
morning-glory, and cocklebur 

Bentazon 0.75-1.0 lb Basagran 1.5-2.0 pt Observe use instructions and 
+ + precautions as described above 
surfactant surfactant as recommended for bentazon. 
+ + 
2,4-DB 0.03 lb Butyrac 2.0 fl oz 

Cocklebur, jimsonweed, Chlorimuron 0.008-0.012 lb Classic 0.5-0. 75 oz Apply to young, actively growing 
pigweed, common ragweed, + + weeds growth-stage ranges. 
smartweed, velvetleaf, and surfactant 0.25% surfactant 0.25% Apply at 25-40 psi with a minimum 
suppression of morning-glory or chlorimuron or Classic 0.5-0.75 oz of 10.0 gal/A. Always add 0.25% 
species and sicklepod, giant 0.008-0.012 lb surfactant. Do not use crop oil, 
ragweed,and burcucmber + crop oil concentrate, or vegetable 

+ surfactant 0.25% oil spray additives. Flood type, 
surfactant 0.25% + low-pressure nozzles are not 
+ Butyrac 2.0 fl oz recommended. Observe labeled 
2,4-DB 0.03 lb rotational crop restrictions. 
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Weed problem Chemical rate per acre Product per acre Remarks 

Cocklebur, pigweed, and lmazaquin 0.063-0.125 lb Scepter 70DG 1.42-2.85 oz Apply after crop emerges but 

suppression of sicklepod or Scepter 1.5E before weeds are 12 inches high. 

+ 0.33-0.66 pt Do not apply when weeds and 
+ soybeans have been subjected to 

surfactant 0.25% surfactant 0.25% temperature or moi.~ture stress. 
Allow 90 days between 
application and harvest. Observe 
labeled rotation crop restrictions. 
Use the lower rates for control of 
cocklebur, pigweed, and 
volunteer corn only. Scepter OT 
is available as a package mix of 
Scepter plus Blazer. 

Cocklebur, morning-glory, 2,4-DB 0.175-0.22 lb Butyrac 0.7-0.9 pt Apply as directed spray into the 
and suppression of row when soybeans are 8-12 
jimsonweed, lambsquarters, inches and cocklebur, morning-
pigweed, ragweed, and glory, jimsonweed, and redroot 
velvetleaf pigweed have not exceeded 3 

inches high. Top of weed 
seedling must be sprayed. Use 
precision, directed-spray 
application equipment. Apply with 
sprayer nozzles mounted on 
skids or gauge wheels. Do not 
spray over one-third the base of 
soybean because &evere injury 
may occur. Do not.harvest within 
60 days after application. 

Approved combinations: Observe all precautions, rates of 
linuron, tank mix application, and weeds controlled 
(for directed spray method stated on the respective labels. 
only} 

Burcucumber, carpetweed, Lactofen 0.2 lb Cobra 12.5 oz Consult label for specific 
cocklebur, groundcherry, adjuvants recommendations. 
galinsoga, jimsonweed, Apply in 15.0-30.0 gallons of 
morning-glory supression, water using flat fan .or hollow-cone 
nightshades, pigweed, nozzles. Do not apply within 45 
prickly sida (teaweed}, days of harvest. Special local-
purslane, ragweeds, need label for VA, MD, DE: Apply 
spurges, velvetleaf cobra for control of 15-36 inch tall 

common ragweed, velvetleaf, 
jimsonweed, and burcucumber 
that have escaped earlier 
treatment. 

Morningglories, nightshade, Fomesafen 0.25-0.375 Reflex 1.0-1.5 pt Apply in a minimum of 1 O gallons 
cocklebur, common + + of water at 40-60 p~i when weeds 
ragweed, jimsonweed, surfactant surfactant are small and before weeds reach 
smartweed, pigweed, and maximum growth stages 
others crop oil concentrate crop oil concentrate described on the label. Apply in 

combination with 0.25-0.5% 
nonionic surfactant or 1 % crop oil 
concentrate. Do not apply Reflex 
more than once every 2 years. 
Carefully observe labeled 
rotational crop restrictions. 

Common lambsquarters, Thifensulfuron 0.004 lb Pinnacle 25DF 0.25 oz Use a nonionic surfactant at a 
pigweed spp., smartweed, + + rate of 1.0 pt per 100 gallons of 
velvetleaf, and surfactant 0.125% surfactant 0.125% spray mixture. For adequate 
burcucumber. veveltleaf control, add 1.0 gallon 

per acre of liquid nitrogen. 



Weed problem 

Barnyardgrass, crabgrass, 
foxtail spp., seedling 
johnsongrass, shattercane, 
cocklebur, jimsonweed, 
pigweed, smartweed, 
velvetleaf, and nightshade 
spp. 

Chemical rate per acre 

lmazethapyr 0.063 lb 

+ 
surfactant 0.25% 

Beggarticks, bristly starbur, (chlorimuron 0.16 oz + 
burcucumber, cocklebur, thiersulfuron 0.054 oz) 
cowpea, Florida beggarweed, + 
hemp sesbania, crop oil concentrate 
lambsquarters, jimsonweed, 
morning-glory spp., pigweed 
spp., ragweed spp., 
sicklepod, smartweed spp., 
yellow nutsedge, velvetleaf, 
and supression of Canada 
Thistle, marestail, and purple 
nutsedge. 

Velvetleaf Flumiclorac 
+ 
crop oil 0.027-0.054 lb 

Product per acre 

Pursuit 2E 0.25 pt, or DG 
1.4 oz 
+ 
surfactant 0.25% 

Synchrony STS 0.85 oz 

+ 
crop oil concentrate 1 % 

Resource 4.0-8.0 oz 
+ 
crop oil concentrate 1 qt 
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Remarks 

Apply early postemergence when 
weeds are actively growing and 
before most exceed a height of 3 
inches. Use a nonionic surfactant 
at a rate of 2.0 pints per 100.0 gal 
of spray mixture. Use of a fertilizer 
solution additive is recommended 
for optimum weed control. 

FOR USE ONLY ON SOYBEAN 
VARIETIES DESIGNATED AS 
"STS" IN THE VARIETY NAME. 
These soybeans contain a trait 
which enhances tolerance to 
sulfonylurea herbicides. Make 
application to small, actively 
growing weeds. Split applications 
may be required for certain weeds 
including burcucumber, morning
glory species, and sicklepod. 
Carefully observe crop rotation 
intervals, and note that extended 
crop rotation intervals apply when 
synchrony STS is applied following 
preemergence application of other 
sulfonylurea or imidazolinone 
herbicides. 

Apply 4-8 oz as a broadcast over
the-top postemergence spray to 
6-10 leaf velvetleaf using the 
higher rates for larger velvetleaf. 
Resource has activity against 
several other weeds when they 
are in the 2-3 leaf stage including 
cocklebur, lambsquarters, 
common ragweed, jimsonweed, 
pigweed species, and prickly sida 
but control declines on larger 
weeds. Labeled combinations 
include Basagran, Classic, 
Cobra, Pursuit and Scepter. 
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Weed problem Chemical rate per acre Product per acre 

Control of most annual Glyphosate 0.75-1.5 lb 
grasses and broadleaf 
weeds in conventional and 
no-till soybean production 
systems, and control or 
suppression of many 
perennial weeds including 
bermudagrass, Canada 
thistle, field bindweed, hemp 
dogbane, horsenettle, 
nutsedge, quackgrass, 
rhizome johnsongrass, and 
trumpetcreeper. 

Barnyardgrass, carpetweed, Linuron 0.25-1.0 lb 
cocklebur, crabgrass, dog 
fennel, foxtail, Florida 
pusley, goosegrass, fall 
panicum, lambsquarters, 
morning-glory, pigweed, 
prickly sida (teaweed), 
purslane, ragweed, 
sicklepod, smartweed, and 
velvet leaf 

Approve combinations: 
2,4-DB, tank mix, directed 

Carpetweed, cocklebur, Metribuzin 0.25-0.50 lb 
pigweed, purslane, 
sicklepod, prickly sida 
(teaweed), velvetleaf, 
crabgrass, common 
ragweed, and partial control 
of morning-glory, 
horsenettle, Florida pusley, 
and spotted spurge 

Roundup 4L 1.5-3.0 pts 

Lorox 50DF or 50SP 
or 50SP 0.5-2.0 lb 
or 4L 0.5-2.0 pt 
or 
Linex 4L 0.5-2.0 pt 

Lexone 
4L 0.50-1.0 pt or 
OF 0.33-0.66 lb 
Sencor 
4L 0.5-1.0 pt or 
OF 0.33-0.66 lb 

Remarks 

FOR USE ONLY ON 
SOYBEAN VARIETIES 
DESIGNATED ROUNDUP 
READY. Roundup may be applied 
postemergence from cracking 
through the full flowering stage. 
Single or sequential applications in 
crop may not exceed 2 qts/A 
annually. Make initial 
postemergence applications of 1.5-
3. 0 pts/A and, if necessary, 
sequential treatments of 1.0-1.5 
pts/ A. Adjust applications rates for 
individual weed species and weed 
size as directed by the label. Apply 
2.0-4.0 pts/A for perennial weed 
suppression or control. Use a 
nonionic surfactant at 0.5% v/v in 
all applications. EXTREME 
CARE MUST BE USED TO 
AVOID DRIFT TO ADJACENT 
CROPS OR OTHER 
DESIRABLE VEGETATION. 
Do not graze or feed treated 
soybean forage. Do not tank mix 
with other herbicides. 

Apply only as directed spray to 
cover weed foliage with minimum 
contact of soybean plant. Do not 
spray higher than 3 inches on 
soybean stem. For soybeans at 
least 8 inches high and weeds 
less than 2 inches high, apply 
0.5-1.0 lb 50W or 0.5-1.0 pt 4L. 
Make a second application if new 
flush of weeds occurs. For 
soybeans at least 12 inches and 
weeds less than 4 inches high, 
apply a single application of 1.0-
2.0 lb 50W or 1.0-2.0 pt 4L or split 
applications of 1.0 lb 50W or 1.0 
pt 4L. Add 1.0 pt Surfactant WK 
for each 25.0 gal spray mixture. 

Observe all precautions, rates of 
application, and weeds controlled 
stated on the respective labels. 

Apply only as a directed spray 
when soybeans are at least 12 
inches tall and weeds do not 
exceed 3 inches and grasses and 
common ragweed do not exceed 1 
inch. Direct spray to cover weeds 
with minimal or no contact to 
soybean plant. Crop injury may 
result if spray is higher than 2 
inches on soybean stem. Do not 
use on sand or on soils with less 
than 0.5% organinc matter. Add a 
nonionic surfactant to the spray 
mixture to obtain better wetting. 
If needed, a second application 
may be made after 7 days. 



Weed problem 

Bamyardgrass, fall panicum, 
foxtails, johnsongrass 
seedlings, goosegrass, 
crabgrass, shattercane, 
volunteer com, and 
volunteer cereal grains 

Bamyardgrass, crabgrass, 
fall panicum, foxtails, 
goosegrass, seedling 
johnsongrass, volunteer 
com, shattercane and others 

Rhizome johnsongrass, 
bermudagrass (wiregrass) 

Quackgrass 

Chemical rate per acre 

Sethoxydim 0.19-0.38 lb 
+ 
crop oil concentrate 

Fenoxaprop-ethyl 
0.1-0.2 lb 
+ 
crop oil concentrate 
(optional for some species) 

Sethoxydim 0.19 lb 
+ 
crop oil concentrate 

+ 
(sequential treatment on 
regrowth) 
sethoxydim 0.19 lb 
+ 
crop oil concentrate 

Sethoxydim 0.28 lb 
+ 
crop oil concentrate 

+ 
(sequential treatment on 
regrowth) 
sethoxydim 0.19 lb 
+ 
crop oil concentrate 

Bamyardgrass, fall panicum, Fluazifop-P 0.19 lb 
crabgrass, foxtails, + 
johnsongrass seedlings, crop oil concentrate 
goosegrass, shattercane 
and volunteer com 

Product per acre 

Poast Plus 1.5-3.0 pt 
+ 
crop oil concentrate or Dash 
2.0 pt 

Bugle 0.8-1.6 pt 

+ 
crop oil concentrate 
1.0 qt 

Poast Plus 1.5 pt 
+ 
crop oil concentrate or Dash 
2.0 pt 
+ 
Poast Plus 1.5 pt 

+ 
crop oil concentrate or Dash 
2.0 pt 

Poast Plus 2.25 pt 
+ 
crop oil concentrate or Dash 
2.0 pt 
+ 
Poast Plus 1.5 pt 

+ 
crop oil concentrate or Dash 
2.0 pt 

Fusilade DX 0.75 pt 
+ 
crop oil concentrate 
2.0 pt 
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Remarks 

Apply to actively growing grasses 
at the rate and size range 
indicated on the label for the 
individual grass species with 
10.0-20.0 gal of water per acre 
and 40 psi. Do not use flood type 
nozzles. Always add 2.0 pt/A of 
crop oil concentrate. Rainfall 
within 1 hour of application will 
decrease effectiveness. 

Apply in a minimum of 10.0 
gallons of water and 30-60 psi 
using flat-fan or hollow-cone 
nozzles. Carefully follow label 
instructions regarding grass 
growth stages. Add crop oil 
concentrate for weeds on which 
its use is optional when timing of 
application is nonoptimum or 
when weeds are under drought 
stress. Do not graze or use 
treated forage, hay, or straw. 

Apply to actively growing grasses 
in the manner described above. 
Apply first application to 
johnsongrass 15-20 inches high 
or bermudagrass plants less than 
6 inches in diameter. Apply 
regrowth treatments to 6-10 
inches johnsongrass or 1-4 
inches diameter bermudagrass 
plants. Rainfall within 1 hour of 
application will decrease 
effectiveness. 

Apply to actively growing 
quackgrass 6-8 inches high and 
to regrowth 6-8 inches high with 
2.0 pt/A crop oil concentrate in 
the manner described above. 
Rainfall within 1 hour of 
application will decrease 
effectiveness. 

Apply to actively growing grasses 
at the rate and growth stage 
indicated on the label for the 
individual grass species with a 
minimum of 10.0 gal of water per 
acre and 30-60 psi. Do not use 
flood nozzles. Add 1 % crop oil 
concentrate or 0.25% nonionic 
surfactant to the spray mixture. 
Rainfall within 1 hour of 
application will decrease 
effectiveness. 
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Weed problem Chemical rate per acre Product per acre Remarks 

Rhizome johnsongrass Fluazifop-P 0.19 lb Fusilade DX 0.75 pt Apply in the manner described 

+ + above to johnsongrass 12-18 
crop oil concentrate crop oil concentrate inches high and before boot 

+ 2.0 pt stage; and, if necessary, to 
(sequential treatment on + regrowth 6-12 inches high. 
regrowth) fluazifop-P Fusilade DX 0.5 pt 
0.125 lb 
+ + 
crop oil concentrate crop oil concentrate 2 pt 

Bermudagrass (wiregrass), Fluazifop-P 0.19 lb Fusilade DX 0.75 pt Apply in the manner of 1 O gallons 
quackgrass + + of water and 30-60 psi using flat-

crop oil concentrate crop oil concentrate fan or hollow-cone nozzles when 

+ 2.0 pt johnsongrass is 10-15 inches tall. 
(sequential treatment on The sequential application may be 
regrowth) + needed on regrowth of rhizome 
fluazifop-P 0.125 lb Fusilade DX 0.5 pt johnsongrass. Do not add crop oil 
+ + concentrate to Fluazifop-P when 
crop oil concentrate crop oil concentrate 2 pt treating johnsongrass. Do not 

graze or use treated forage, hay, 
or straw. 

Barnyardgrass, crabgrass, Quizalofop 0.06-0.1 lb Assure II 5.0-8.0 oz Apply to actively growing grasses 
fall panicum, foxtails, + + in 10-40 gallons per acre using 
seedling johnsongrass, crop oil concentrate crop oil concentrate flat-fan or hollow-cone nozzles. 
goosegrass, shattercane, 2.0 pt Always add crop oil concentrate. 
volunteer corn and cereals Do not graze treated field or 

harvest for forage or hay. Do not 
apply within 80 days of harvest or 
after pod set. Rainfall within 1 
hour of application will decrease 
effectiveness. 

Rhizome johnsongrass, Quizalofop 0.12 lb Assure II 10.0 oz Apply to actively growing grasses 
bermudagrass, and + + in manner described above. The 
quackgrass crop oil concentrate crop oil concentrate first application when 

2.0 pt johnsongrass is 10-24 inches, 
bermudagrass is 3 inches, and 
quackgrass is 6-10 inches. 

Quizalofop 0.09 lb Assure 11 7 oz Apply regrowth treatments to 6-10 
+ + inchjohnsongrass, 3 inch 
crop oil concentrate crop oil concentrate bermudagrass, and 4-8 inch 

2.0 pt quackgrass. 

Quackgrass, wirestem Fluzifop-P + fenoxyprop- Fusion 6-8 oz Apply in 5.0-40.0 gallons of spray 
muhly, seedling ethyl .125-.166 lb mixture. Consult label for rates 
johnsongrass, volunteer + + and weed heights for individual 
corn, volunteer small grains, crop oil concentrate crop oil concentrate species. Use of crop oil 
and most annual grass or or concentrate or nonionic 
species nonionic surfactant nonionic surfactant 0.25- surfactant is required. Flat fan 

0.5 1% v/v nozzles are recommended for 
optimum results. 

Barnyardgrass, crabgrass, Clethodim 0.094-0.125 lb Select 2EC 6.0-8.0 oz Apply to actively growing grasses 
foxtail spp., goosegrass, + + in 10.0-40.0 gallons of water by 
seedling johnsongrass, crop oil concentrate crop oil concentrate ground or 3.0-10.0 gallons of 
panicum (fall, Texas), 1% v/v water by air. See label for tank 
shattercane, volunteer corn mix instructions. 
and small grains 

Johnsongrass (Rhizome) Clethodim 0.125-0.156 lb Select 2EC 8.0-10.0 oz Apply first application when 
+ + johnsongrass is 12-24 inches tall. 
crop oil concentrate crop oil concentrate 1 % v/v 



Weed problem 

Bermudagrass and 
quackgrass 

Barnyardgrass, crabgrass, 
goosegrass, pigweed, 
johnsongrass and seedlings 

Johnsongrass and other 
perennial weeds, cocklebur, 
pigweed, volunteer corn, and 
shattercane 

Harvest aid 

Harvest Aid: 
for johnsongrass control and 
control of other perennial 
weed species 

Chemical rate per acre Product per acre 

(Sequential treatment on regrowth) 

Clethodim 0.094-0.125 lb Select 2EC 6.0-8.0 oz 
+ 
crop oil concentrate 

Clethodim 0.125-0.156 lb 
+ 
crop oil concentrate 

Clethodim 0.125-0.156 lb 
+ 
crop oil concentrate 

Paraquat 0.068-0.12 lb 

+ 
surfactant 

Glyphosate 1.0-3.0 lb 

Paraquat 0.25 lb 
+ 
surfactant 

Glyphosate 1.0 - 3.0 lb 

+ 
crop oil concentrate 
1% v/v 

Select 2EC 8.0-16.0 oz 
+ 
crop oil concentrate 1 % v/v 

Select 2EC 8-16 oz 
+ 
crop oil concentrate 1 % v/v 

Gramoxone Extra 3.5-6.0 
oz 
+ 
surfactant as recommended 

Roundup 1.0-3.0 qt or 
others+ surfactant as 
specified by label 

Gramoxone Extra 0.8 pt 
+ 
surfactant as recommended 

Roundup 1.0-3.0 qt 
or others plus surfactant as 
specified by label 
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Remarks 

Apply second application when 
regrowth is 6-10 inches. 

Apply first application when 
bermudagrass is 3 inches tall and 
quackgrass is 4-8 inches tall. 

Apply sequential when regrowth 
reaches the same heighth. 

Apply in 20.0-40.0 gal of water per 
acre when soybeans are at least 
8 inches tall and weeds 2-4 
inches. Use as a precision 
directed spray, hitting no more 
than the lower 3 inches of the 
soybeans. Follow label for 
necessary application equipment 
and procedures. Do not treat 
more than twice. Do not graze or 
feed treated forage to livestock. 

Use a spot treatment when johnson 
grass is 24-36 inches high and in the 
boot-seeding stage. See label for 
proper stage of treatment for other 
perennials. All soybeans hit with 
chemical will be killed. Applications 
of glyphosate may be made with a 
wick applicator or recirculating 
sprayer. Apply when there is 6 
inches or more differential 
in height. The 1.0 qt rate of 
Roundup may be used on 
johnsongrass if 5.0-10.0 gal of water 
are applied, fan tips are used, and 
additional surfactant is added to the 
spray mix. Use the 2.0-3.0 qt rate 
on noncrop land or where annual 
tillage is not performed. Do not 
harvest soybeans within 7 days 
after application. 

Apply in 20.0-40.0 gal/A when 
soybeans are fully developed, at 
least one-half of the leaves have 
dropped, and remaining leaves are 
yellow. With aerial applications, 
observe caution and consider the 
addition of drift control agents. Do 
not pasture livestock within 15 
days of treatment. Remove 
livestock from treated fields at 
least 30 days before slaughter. 

Apply after pods have set and 
lost all green color. Allow a 
minimum of 7 days between 
application and harvest. Do not 
apply more than 1.0 qt. by air. 

FIELD CROPS 199 
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Weed problem 
Chemical rate 
per acre 

Wheat, barley, oats, and rye 

Contact kill of most 
annual weeds for no-till 
plantings 

Kill of most annual 
weeds for no-till 
plantings 

Johnsongrass control 

Paraquat 0.47 

+ 
surfactant 

Glyphosate 
0.5-2.0 lb 
+ 
surfactant 

Glyphosate 
1.0-3.0 lb 

SMALL GRAINS 

Product per 
acre Treatment time Remarks 

Gramoxone Extra No-till 
1.5 pt establishment 
+ 
surfactant as 
labeled 

Roundup 0.5-2 .0 No-till 
qt or other establishment 
+ 
surfactant as 
labeled 

Roundup 1.0-3.0 Preplant 
qt or others 
+ 
surfactant as 
labeled 

Apply after planting-and before 
emergence of the small grain. 
Use 20.0-60.0 gal of diluted spray 
per acre. As the density of the 
crop residue increases, the spray 
gallonage should increase to 
ensure complete coverage and 
kill. Use the higher rate if existing 
vegetation is dense, cool 
temperatures exist, and/or 
drought conditions .are prevalent. 

See label for specific instructions 
for use. The low rate can be used 
when small winter annuals are 
present and less than 2 inches 
high. Increase rate on larger 
weeds. Application with fan-type 
nozzles is preferred using 10.0-
40.0 gaVA. The lower rate is more 
effective (3.0-10.0 gal/A). The 
higher rates can be used in 
controlling certain perennials if 
their stage of growth and 
condition are correct according to 
Roundup's labeling. 

Apply 10-40 gal water per acre 
when johnsongrass is 18 inches or 
more and approaching the early 
head stage of growth. Allow 7 or 
more days before plowing. Barley, 
oats.and wheat can be planted 
immediately after tillage. Do not 
feed or forage treated crops within 
8 weeks after treatment. Use 
lower rates (1.0-1.5 qts) in 3.0-
10.0 gal/A water carrier. 



Weed problem 

Com chamomile, com 
gromwell, cowcockle, 
knawel (German moss), 
mayweed, field 
pennycress, 
pepperweed, 
sheperdspurse, wild 
mustard, wild radish, 
yellow rocket, weak in 
control of chickweed and 
hen bit 

Many annual broadleaf 
weeds, especially 
mustards 

Chemical rate 
per acre 

Bromoxynil 
0.375-0.5 lb 

MCPA 0.25-0.5 lb 

Product per 
acre 

Buctril 1.5-2.0 pt 

Rhomene 0.5-1.0 
pt 

Wheat, barley, oats, and rye (not seeded to legumes) 

Black mustard, blessed 2,4-D amine 
thistle, bulbous 0.25-0.75 lb 
buttercup, burdock, 
cornflower (bachelor 
buttons), meadow 
campion (ragged-robin), 
corn poppy, curly dock 
seedlings, fanweed, 
goatsbeard, hairy vetch, 
pennycress, plantain, 
primose, prickly lettuce, 
rock cress, 
shepherdspurse, wild 
mustard, wild radish, wild 
turnip, fleabane, 
chicory, dandelion, 
henbit, vetch, 
smartweed, suppression 
of thistles, wild onions, 
and garlic 

2,4-D amine 
0.5-1.0 pt 
(various brands 
4.0 lb/gal) 
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Treatment time Remarks 

Postemergence 
fall or spring 

Postemergence 
fall or spring 

Postemergence 
spring 

Destroy all weed seedlings 
before seeding S!llall grains. 
Look for weeds as soon as small 
grains start to germinate. Apply 
after small grain is beyond 2 leaf 
stage and weed seedlings have 
not more than 2-4 leaves or 
rosettes 1.5 inches across. 
Best results can be expected 
with flat fan nozzles using a 
minimum of 30 pounds per 
square inch (psi) and 10.0 gal/A. 
With flood nozzles, use a 
minimum of 20.0 gaVA and 30 
psi. Use higher rate for 
cowcockle, henbit, chickweed, 
and wild mustard control. Poor 
control has resulted when 
applied to larger weeds. 
Thorough weed coyerage is 
necessary for effective control. 
Do not apply if small grains form 
a canopy, during or after boot 
stage, or when crop is under 
stress from lack of moisture. Do 
not graze treated fields for 30 
days after application. May be 
applied with fluid fertilizer. 

Apply when grain is in the 3-5 
leaf stage or up to early boot 
stage. For best results, apply 
when weeds are small. Use up to 
3.0 pt for less susceptible weeds 
after crop has tillered but not 
later than early boot stage. Use 
lower rate on small grains 
underseeded to legumes. Do not 
apply during boot to dough 
stage. 

Spray, 2,4-D when grain is 4 to 8 
inches high or after tillering but 
before jointing. Spraying small 
grain too early or after jointing 
can result in reduced yields and 
uneven ripening. The higher 
rates of 2,4-D increase the risk 
of grain injury. Use production 
practices favorable to maximum 
crop competition. Do not graze 
dairy animals or feed forage 
within 14 days of treatment. 
Always premix 2,4-D amine with 
water before mixing with liquid 
fertilizer. Oats may be injured, 
use low rate. 
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Chemical rate Product per 
Weed problem per acre acre Treatment time Remarks 

Burdock, buttercup 2,4-0 amine 2,4-0 amine Postemergence Spray 2,4-D when grain is 4 to 8 
(bulbous), chicory, 

0.25-0.5 lb 0.5-1.0 pt (various 
spring inches high or after tillering but 

cornflower or bachelor's before jointing. Spraying small 
buttons, dandelion, dock 

brands 4.0 lb/gal) grain too early or after jointing 
(curly) seedlings, can result in reduced yields and 
fanweed, fleabane, uneven ripening. The higher 
goatsbeard, henbit, rates of 2,4-D increase the risk of 
lettuce (prickly), grain injury. Use production 
meadow campion or practices favorable to maximum 
ragged-robin, mustard crop competition. Do not graze 
(black and wild), dairy animals or feed forage 
pennycress, plantain, within 14 days of treatment. 
poppy (corn), primrose, Always premix 2,4-D amine with 
radish (wild), rock cress, water before mixing with liquid 
shepherdspurse, fertilizer. Oats may be injured, 
smartweed, thistle use low rate. 
(blessed), turnip (wild), 
vetch (hairy), and 
suppression of garlic, 
onions (wild) and thistles 

Harvest aid for previous 2,4-D amine 0.5- 2,4-D amine 1.0-2.0 Postemergence 2,4-D amine can be applied from 
weeds listed for 2,4-D 1.0 lb pt (various brands spring dough stage to harvest as a 
amine 4.0 lb/gal) harvest aid when weeds threaten 

to interfere with harvest 
operations. Do not use treated 
straw for livestock feed. 

Most winter annual 2,4-D amine or low 2,4-D amine or low Postemergence See remarks for 2,4-D and 
weeds listed for 2,4-D volatile ester 0.25- volatile ester 0.5- spring bromoxynil. 
amine and bromoxynil, 0.5 lb 1.0 pt (various 
especially good on + brands 4.0 lb/gal) 
knawel or German moss + bromoxynil 0.25-

0.375 lb Buctril 

1.0-1.5 pt 

Most winter annual 2,4-D low volatile 2,4-D low volatile Postemergence Spray when grain is 4-8 inches 
broadleaf weeds as ester ester spring high and tillering but before 
listed for 2,4-D amine. 0.25-0.5 lb 0.5-1.0 pt jointing. Caution: Vapors and 
Better suppression of drifts are injurious to tomato, 
perennials, especially (various brands 4.0 tobacco and many ornamentals. 
garlic and onion (wild) lb/gal) Underseeded legumes usually 

are killed. Use higher rates to 
prevent garlic aerial bulblet 
formation. Cannot control garlic 
in oats without injuring oats. 
Best results if daytime 
temperature is 500 F for 5-7 days 
following flow treatment. 



Weed problem 
Chemical rate 
per acre 

Harvest aid for wheat. Glyphosate 0.5-1.0 
Control of annual lb 
grasses and broadleaf 
weeds and supression of 
perennial weeds 
including canada thistle, 
quackgrass, and field 
bindweed to facilitate 
harvest 

Fall seeded wheat and barley 

Knawel, mustard spp., Thiensulfuron 
carolina geranium, 0.15-0.30 oz 
chickweed, henbit, + 
mousear cress, tribenuron 0.08-0.15 
shepherdspurse, oz 
swinecress, mayweed, 
wild garlic and 
suppression of evening 
primrose, prickly lettuce, 
wild radish, and Canada 
thistle 

Approved 
combinations: Tank 
mix with 2,4-D, 
dicamba 

Product per 
acre 

Roundup 1-2 pt 

Harmony Extra 
0.3-0.6 oz 
+ 
surfactant 0.25% 
or 
liquid nitrogen 
fertilizer 
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Treatment time Remarks 

Postemergence 
spring 

Postemergence 
spring 

Controls annual and perennial 
weeds at rates and timings as 
listed on the Roundup label. 
Make applications after the hard 
dough stage of grain and at least 
7 days prior to harvest. May be 
applied with ground or aerial 
equipment. For control of 
quackgrass or supression of 
Canada thistle, apply 1 qt plus 0.5 
% nonionic surfactant in 3.0-10.0 
gallons of water. For supression 
of field bindweed, apply 1.0-2.0 
pts plus 1.0-2.0 pts of 2,4-D using 
the same surfactant and 
gallonage instructions. Do not 
apply more than 1.0 qt per acre of 
this product for preharvest use. 
Do not apply to wheat grown for 
seed. 

Best results are obtained when 
applications are made to young, 
actively growing weeds. Make 
applications after the crop is in . 
the 2 leaf stage but before the 
flag leaf is visible. Delay 
application until weeds have 
emerged. Do not graze or feed 
forage or hay from treated areas 
to livestock. Harvested straw 
may be used for bedding or feed. 
Do not plant any crop other than 
wheat or barley for 60 days after 
application. Always premix 
Harmony Extra with water before 
adding to spray tank. Refer to the 
table before for mixing 
instructions with re~pect to use of 
nitrogen fertilizer carriers or 
surfactants. 

For improved control of vetch, 
wild radish, and other difficult to 
control species. 

Surfactant Use with Harmony Extra 

Carrier 

Water 
Nitrogen diluted with water 
Nitrogen 
Nitrogen 
Nitrogen 
Water 

Fal I seeded wheat 

Situation 

Normal 
Normal 
garlic> 8" 
garlic< 8" 
with 0.5 pt 2,4-D 
with 0.5 pt 2,4-D 

Nonionic Surfactant Rate/100 Gallons 

1.0 qt 
0.5-1 pt 
0.5 pt 
none 
none 
1.0 pt 
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Chemical rate Product per 
Weed problem per acre acre Treatment time Remarks 

Black mustard, blessed 2,4-D amine 2,4-D amine Postemergence Spray, 2,4-D when grain is 4 to 8 
thistle, bulbous buttercup, 0.25-0. 75 lb 0.5-1.5 pt spring inches high or after tillering but 
burdock, cornflower (various brands before jointing. Spraying small 
(bachelor buttons), meadow 4.0 lb/gal) grain too early or after jointing can 
campion (ragged-robin}, result in reduced yields and 
corn poppy, curly dock uneven ripening. The higher rates 
seedlings, fanweed, of 2,4-D increase the risk of grain 
goatsbeard, hairy vetch, injury. Use production practices 
pennycress, plantain, favorable to maximum crop 
primose, prickly lettuce, competition. Do not graze dairy 
rock cress, animals or feed forage within 14 
shepherdspurse, wild days of treatment. Always premix 
mustard, wild radish, wild 2,4-D amine with water before 
turnip, fleabane, chicory, mixing with liquid fertilizer. Oats 
dandelion, henbit, vetch, may be injured, use low rate. 
smartweed, suppression of 
thistles, wild onions, and 
garlic 

Corn chamomile, cow Dicamba 0.125 lb Banvel 0.25 pt Postemergence See label for grazing restrictions. 
cockle, corn cockle, spring Apply after tillering, but before 
dandelion, dogfennel, jointing. 
(mayweed}, goatsbeard, 
knawel (German moss}, 
smartweed; weak on 
chickweed 

Above weeds listed for Dicamba Banvel Postemergence Good general treatment for 
dicamba and 2,4-D 0.06-0.125 lb 0.13-0.25 pt spring broadleaf control. Controls wider 

+ + spectrum of weeds than either 
2,4-D amine or 2,4-D amine or ester herbicide alone. Apply before 
ester 0.5-0.75 pt (various jointing, but after grain is fully 
0.25-0.375 lb brands 4.0 lb/gal} tillered. 

Many winter annual Dicamba Banvel 0.13-0.25 pt Postemergence Apply after tillering, but before 
broadleaf weeds 0.06-0.125 lb + spring jointing. Observe label 

+ Buctril 1.0-1.5 pt precautions. 
bromoxynil 0.25-
0.375 

Above weeds listed for Dicamba 0.125 lb Banvel 0.25 pt Postemergence Apply after tillering, but before 
2,4-D and dicamba, and + + spring jointing. This combination gives 
for improved performance 2,4-D amine 0.5- 2,4-D amine 1.0-2.0 better control of more weeds than 
against the following 1.0 lb pt (4.0 lb/gal} or either chemical alone. This is 
difficult-to-control weeds: or Dicamba 0.125 Banvel 0.25 pt only labeled on fall-seeded wheat, 
fiddleneck, wild garlic, lb + not barley, oats, or rye. Do not 
wild onion, gromwell, 2,4-D ester 1.0-1.5 use unless possible crop injury 
henbit + pt ester (4.0 lb/gal) will be tolerated. 

2,4-D ester 
0.5-0.75 lb 



Weed problem 

Annual ryegrass 

Fall seeded barley 

Many winter annual 
broadleaf weeds, same 
as under fall seeded 
wheat 

Many winter annual 
broadleaf weeds, same 
as under fall seeded 
wheat 

Annual ryegrass 
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Chemical rate 
per acre 

Product per 
acre Treatment time Remarks 

Diclofop 0.5-1.0 lb Hoelon 1.3-2. 7 pt Postemergence 

Dicamba 0.125 lb 

Dicamba 0.06-
0.125 lb 
+ 
2,4-D amine or 
ester 0.25 lb 

Banvel 0.25 pt Postemergence 

Banvel 0.13-0.25 Postemergence 
pt 
+ 
2,4-D amine 0.5 pt 
or ester (4.0 lb/gal) 

Diclofop 0.5-1.0 lb Hoelon 1.3-2. 7 pt Postemergence 

Hoelon will not control broadleaf 
weeds. It is slow acting on 
controlling ryegrass. Hoelon can 
be applied preemergence at 2.0-
2.66 pt/A in the states of DE, MD, 
VA, and WV. For postemergence 
control, apply before the first 
node Oointing) develops. Post 
applications are permitted in DE, 
MD, VA and WV. The use of 1.0 
pt-1.0 quart of crop oil 
concentrate/A may be helpful, 
but do not use when conditions 
are cool and wet. Do not tank
mix Hoelon with any broadleaf 
herbicides in the states of DE, 
MD, and VA as reduced annual 
ryegrass control may occur. 
Broadleaf herbicides can be 
applied 5 days after Hoelon is 
applied. Hoelon is labeled to be 
used with numerous fungicides. 
When tank-mixed with liquid 
nitrogen (28-32%), do not use 
less than 2 pints of Hoelon/A. 
Hoelon resistant annual ryegrass 
has been confirmed in southern 
Virginia. No alternative controls 
are available for use in small 
grains. Crop rotation or fallow 
herbicide applications are 
required for control. 

Apply after tillering, but before 
jointing. Observe precautions 
on label. 

Apply after tillering, but before 
jointing. Observe precautions 
on label. 

Hoelon is labeled for the following 
winter barley varieties; Milton, 
Boone, Molly Bloom, Wysor, 
Pennco, Nomini, Anson, Mulligan, 
Henry and Sussex. Crop damage 
may result when applied to other 
varieties. Recent work in Virginia 
has demonstrated that additional 
barley varieties exhibit excellent 
tolerance to Hoelon. Apply after 
tiller initiation but prior to jointing. 
Do not apply preemergence. Do 
not apply with crop oil 
concentrate. Do not mix with 
broadleaf herbicides other than 
Buctril. Do not apply with liquid 
fertilizers. See wheat section for 
additional comments. 
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Chemical rate Product per 
Weed problem per acre acre Treatment time Remarks 

Small grains (fall- and spring-seeded oats) 

Many winter annual Dicamba 0.125 Banvel 0.25 pt Postemergence Apply before jointing, but after grain 
broadleaf weeds, is full tillered for fall-seeded oats. 
same as under small Applications to spring-seeded oats 
grains, fall seeded must be made before the oats 
wheat. exceed the 5 leaf stage. Observe 

~recautions on label. 

Many winter annual (Thifensulfuron 0.15- Harmony Extra 0.3- Postemergence See comments under small grains, · 
broadleaf weeds and 0.20 oz 0.4 oz fall seeded wheat and barley. 
wild garlic as listed + + Consider tank mixes with 2,4-0, 
under small grains, tribenuron 0.08- surfactant 0.25% MCPA, bromoxynil or dicamba for 
fall seeded_ wheat 0.11 oz) or improved control of some weed 
and barley liquid nitrogen species. 

fertilizer 



SORGHUM 
There are excellent herbicide combinations for weed control in both conventional and no-till sorghum. The best 
combinations include Dual or Lasso combined with atrazine, but to use these grass control materials, the sorghum seed 
must be properly protected with seed treatments of Concep or Screen. If untreated seed is to be used, then Ramrod am 
atrazine or atrazine alone are the only choices. 

Consult the "relative effectiveness tables" listed in the Weed Control in Corn section for efficacy information on many 
of the sorghum herbicides. 

Sorghum-no till 

Weed problem 
Cover crops, including 
perennial sods, annual 
weeds and top kill and 
suppression of perennial 
weeds 

Cover crops, perennial 
sods, annual weeds and 
suppression of perennial 
weeds such as 
quackgrass and thistle 
(Canada) 

Preemergence 

Cover crops, perennial 
sods, annual weeds and 
suppression of perennial 
weeds such as 
quackgrass and thistle 
(Canada); also provides 
control of annual 
grasses 

• G = grain; F = forage 

Sorghum 
type 
G+F 

G+F 

G 

Chemical 
rate per acre 
Paraquat 0.47 
lb 
+ 
surfactant 

Glyphosate 
1.0-3.0 lb 

Glyphosate 
1.4-1.75 lb 
+ 
alachlor 2.6-
3.25 lb 

Product 
per acre 
Gramoxone 
Extra 1.5 pt 
+ 
surfactant 
as labeled 

Roundup 
1.0-3.0 qt or 
others 
+ 
surfactant 
as labeled 

Bronco 4.0-
5.0 qt 

Remarks 
Always use a nonionic 
surfactant. Uniform coverage 
is important for good kill. Use 
lower rate for rye cover crop. 
Must be accompanied by 
preemergence residual 
herbicides. 

Use 1.0-1.5 quarts for control 
of annual cover crops and 
emerged annual grass and 
broadleaf weeds. Use 2-3 
quarts for emerged perennial 
weeds. At normal application 
dates in no-till systems, 
perennial weeds may not be at 
the proper stage of growth for 
control. Glyphosate is slower 
acting than paraquat in killing 
vegetation, therefore may 
result in greater soil moisture 
loss. Uniform coverage is 
important. Rainfall within 6 
hours will reduce 
effectiveness. Must be 
accompanied by residual 
herbicides for season-long 
grass and broadleaf weed 
control. Best results with 
Honcho are achieved at 
applications of 3.0-10.0 
gallons of water per acre. 

Use only if the sorghum seed 
has been treated by the seed 
company with Screen. Should 
be combined with a broadleaf 
material for improved season
long weed control. 
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298 WEEDS Sorghum 

Chemical rate Product per 
Weed problem Sorghum type per acre acre Remarks 

Barnyardgrass, G+F Metolachlor Dual 117.SL Use only if the sorghum seed has 
crabgrass, cupgrass 1.5-2.0 lb 1.5-2.0 pt been treated by the seed 
(southwestern), foxtail + + company with Concep. Apply to 
(giant, green and atrazine 1.2- atrazine 4L the soil and incorporate in the top 
yellow), lambsquarters, 1.6 lb 1.2-1.6 qt 2 inches of soil within 14 days 
morning-glory spp., or before planting using a finishing 
nutsedge (yellow), 90W 1.3-1.8 lb disk, harrow, rolling cultivator or 
panicum (browntop and or similar implement capable of 
fall), pigweed, purslane, Bicep II 5.9L providing uniform 2 inch 
rice (red), signalgrass 1.8-2.4 qt incorporation. Preemergence 
and witchgrass. Also applications may be at planting 
carpetweed, cocklebur, (behind the planter or after 
goosegrass, pusley planting, but before weeds or 
(Florida), smartweed and crops emerge. Do not use with 
velvetleaf atrazine on coarse soils or on 

soils with less than 1 percent 
organic matter. Observe 
precautions on the label. 

Barnyardgrass, crabgrass, G Alachlor 2.0-3.0 MicroTech 2.0- Use only if sorghum seed has 
foxtail (giant, green and lb 3.0 qt been treated by the seed 
yellow), cupgrass + + company with Screen. Apply to 
(southwestern), atrazine 1.0-1.75 atrazine 4L 1.0- the soil and incorporate into the 
lambsquarters, morning-glory lb 1.75 qt top 2 inches of soil within 14 days 
spp., nutsedge (yellow), or before planting using a finishing 
panicum (browntop and fall), 90W 1.1-1.9 lb disk, harrow, rolling cultivator or 
pigweed, purslane, rice (red), or similar implement capable of 
signalgrass and witchgrass. Lariat 4L 3.0-4.0 providing uniform 2 inch 
Also carpetweed, cocklebur, qt incorporation. Preemergence 
goosegrass, pusley (Florida), applications may be at planting 
smartweed and velvetleaf (behind the planter) or after 

planting, but before weeds or 
crops emerge. Do not use with 
atrazine on coarse soils or on 
soils with less than 1 percent 
organic matter. Observe 
precautions on the label. 

Barnyardgrass, carpetweed, G Propachlor 2.5- Ramrod 4L 2.5- See label and adjust rate to soil 
cocklebur, crabgrass, foxtail 3.0lb 3.0 qt texture and organic matter. Apply 
(giant, green and yellow), + + in 20.0 gallons per acre of water 
goosegrass, jimsonweed, atrazine 1.0-1.6 atrazine 4L 1.0- after planting and prior to crop and 
lambsquarters, morning-glory lb 1.6 qt weed emergence. Thorough 
spp., mustards, nightshade, or agitation in the tank is necessary. 
panicum (fall), pigweed, 90W 1.1-1.8 lb Corn, sorghum or soybeans may 
pusley (Florida), purslane, or be planted the following year. Do 
ragweed, ryegrass (annual), Ramrod/ Atrazine not graze or feed sorghum forage 
smartweed and velvetleaf package mix 3.5- or silage from treated fields to 

4.5 qt dairy animals. Do not use with 
atrazine on coarse soils with less 
than 3% organic matter content. 

* G =grain; F =forage 



Weed problem 

Postemergence 

Barnyardgrass, crabgrass, 
foxtail (giant, green and 
yellow), common cocklebur, 
lambsquarters, morning-glory 
spp., nightshade (black), 
pigweed (redroot), purslane, 
pusley (Florida), ragweed, 
velvetleaf and witchgrass 

Cocklebur,coffeeweed, 
galinsoga, horseweed, 
jimsonweed, lambsquarters, 
morning-glory spp., 
mustards, nightshade 
(black), pigweed, poorjoe, 
pusley (Florida), ragweed, 
sicklepod, spanishneedles, 
sunflower and velvetleaf 

Barnyardgrass, carpetweed, 
cocklebur, crabgrass, foxtail 
(giant, green and yellow), 
goosegrass, lambsquarters, 
mustard, morning-glory spp., 
pigweed, panicum (fall), 
purslane, pusley (Florida), 
ragweed,~da(pric~~or 
teaweed, smartweed and 
velvetleaf 

Clovers, cocklebur, 
jimsonweed, lambsquarter, 
morning-glory (ivyleaf and 
tall), mustards, nightshade 
(black), pepperweed, 
pigweeds, purslane, sida 
(prickly), or teaweed, 
ragweeds, smartweed, 
spurge (prostrate), sunflower 
(common) and velvetleaf. 
Suppression of alfalfa, 
artichoke Oerusalem), 
bindweeds, dock (curly), 
dogbane (hemp), 
horsenettle, milkweed 
(common and honeyvine), 
plantain (broadleaf), sorrel 
(red) and thistle (Canada) 

* G = grain; F = forage 

Sorghum type 

G+F 

G 

G+F 

G 

Chemical rate Product per 
per acre acre 

Atrazine 1.0-2.0 Atrazine 4L 1.0-
lb 2.0 qt 

or 
90W 1.1-2.2 lb 

2,4-D 0.25-0.5 lb 2,4-D amine 0.5-
1.0 pt of a 4.0 
lb/gal formulation 

Linuron 0.5-1.0 lb Lorox 50DF 1.0-
2.0 lb 
or 
4L 1.0-2.0 pt 

Dicamba 0.25 lb Banvel 0.5 pt 
or 
Marksman 
1.5-2.0 pt 

Weeds: Sorghum 299 

Remarks 

Adjust rate to soiJ texture and 
organic matter. Do not graze or 
feed forage from treated crop. 
Apply to sorghum up to 12 inches 
in height. Add crop oil concentrate 
at the rate of 1 gal per 1 00 gal 
spray mixture. Heavy rains 
immediately after treatment may 
result in crop injury. Do not plant in 
treated areas any crop except 
com or sorghum the following year 
if applied after June 10. This 
treatment is weak on fall paniqum. 
Refer to label for additional 
instructions. 

Apply after crop rea~hes 6 inches 
tall and before it reaches 15 inches 
tall, but prior to the boot stage. A 
directed spray is desirable if crop 
is over 8 inches tall. Do not apply 
during boot to early dough stage. 
Hybrids vary in susceptibility to 2, 
4-D. Treat only those known to be 
tolerant. 

Apply as directed spray only. 
Consult label for rates relative to 
crop and weed height. Do not 
spray unless the crop to weed 
height differential will allow spray 
to contact weeds without 
contacting upper leaves or whorl of 
sorghum. Do not graze or feed 
plants to livestock within 3 months 
after postemergence application. 

Apply after weeds have emerged 
and are actively growing. Apply 
after sorghum is in the three leaf 
stage but before sorghum is 15 
inches tall (12 inches for 
Marksman). Drop nozzles should 
be used if the crop is taller than 8 
inches. Do not graze or feed 
treated sorghum, forage or silage 
prior to mature grain stage. Do not 
apply to sorghum grown for seed 
production. Observe precautions 
to avoid drift to adjacent crops. 

FIELD CROPS 19 



300 WEEDS Sorghum 

Weed problem 

Beggarticks, 
cocklebur, dayf lower, 
jimsonweed, mustard (wild), 
nutsedge (yellow}, ragweed, 
sida (prickly), smartweed, 
spurred anoda, sunflower 
(wild}, thistle (Canada) and 
velvetleaf 

Cocklebur, lambsquarters, 
pigweed (redroot}, ragweed 
(common and giant}, 
smartweed and velvetleaf 

Buckwheat (wild), cocklebur, 
jimsonweed, lambsquarters, 
morning-glory spp., mustard 
(wild}, nightshade spp., 
ragweed (common and giant), 
smartweed spp. and 
velvetleaf 

Harvest aid to reduce the 
moisture content of grain 
prior to harvest 

Cocklebur, nutsedge 
(suppressed}, pigweed, 
pikeweed, ragweed 
(common, giant) sunflower, 
sunflower 

* G = grain; F = forage 

Sorghum type 

G+F 

G+F 

G+F 

G 

G 

Chemical rate 
per acre 

Bentazon 0. 75-
1.0 lb 
+ 
crop oil 
concentrate 

Bentazon plus 
atrazine 
prepackaged mix 
1.0-1.5 lb 
+ 
crop oil 
concentrate 

Bromoxynil 0.25-
0.375 lb 

Sodium Chlorate 

Halosulfuron 
0.032 lb 

Product per 
acre Remarks 

Basagran Refer to label as the rate of 
0.75-1.0 qt application is dependent on leaf 
+ stage and height of weeds to be 
crop oil controlled. For Canada thistle and 
concentrate 1.0 yellow nutsedge, only 1 application 
qt can be made in sorghum. 

Therefore, control may be partial or 
inconsistent. 

Laddock 2.0-3.5 Apply in a minimum of 20 gallons of 
pt water and a minimum of 40 pounds 

per square inch using hollow cone 
or flat fan nozzles only. Crop oil 

+ concentrate should always be 
crop oil added to the spray solution. Apply 
concentrate 1.0 when weeds are small and when 
qt the crop is in the 1-5 leaf stage. 

Carefully observe maximum weed 
growth stages on the label. 

Buctril 2E 1.0-1.5 Apply as an early postemergence 
pt treatment to small weeds. Adjust 
or rate to weed and crop size as 
Buctril/ Atrazine specified by label. This treatment 
1.5-3.0 pt is nonvolatile and is appropriate for 

situations where the proximity of 
susceptible crops prohibits the 
use of 2,4-D or dicamba. 

Defol 6 0. 75-1.0 Desiccation of morning-glory and 
gal other vines may be erratic. 

Permit75WG Do not apply to sorghum under 
0.66 oz severe environmental stress. Do 
+ not apply aerially. Permit, alone, 
approved tank- can be applied from the 2 leaf 
mixes: through laybe stage (before grain 
or head emergence). The use of a 
Banvel or Clarity nonionic surfactant is 
0.25-0.5 pt recommended - consult label. 
or Consult label for rotational 
Buctril 0.5-1.0 pt restrictions. 
or 
2,4-D 0.25-0.5 pt 



Tobacco 
C. S. Johnson, Extension Specialist, Southern Piedmont AREC 

Weed control is an important part of producing a quality tobacco crop. Early season weeds can often be controlled by normal 
cultivation practices. However, wet soils after transplanting often delay cultivation. Use of a herbicide before or at 
transplanting can assure consistent control of many weeds common to tobacco fields early in the growing season. Weeds may 
also be a problem late in the year, obstructing harvest equipment and adding trash to the harvested crop. A herbicide applied 
to row middles at the final cultivation can prevent a late-season buildup of weeds between rows. 

Soil texture - The proper performance and safety of a herbicide is dependent on the soil texture and percent organic matter. 
The rate of a herbicide will increase from low to high with a change in soil texture from coarse to fine. In addition, the rate 
of the herbicide increases with an increase in organic matter. In general, use the high herbicide rate for fine soil textures am 
when soils have 1-2% organic matter. When less than 1 % organic matter is present, use the low recommended herbicide rate 
regardless of soil texture. The amount of organic matter can be determined from a soil sample. Use of the wrong herbicide 
rate for a soil texture may result in crop injury or poor weed control. The soil textures are listed in the recommendations as 
follows: 

Coarse - Sands; loamy sands; sandy loams 
Medium - Sandy clay loams; loams; silt loams; silts 
Fine - Clay loam; silty clay loams; clays 

Soil Preparation - Herbicides used in tobacco do not control established weeds, but only control weeds during germination. 
All weed growth and crop stubble must be thoroughly worked into the soil prior to application of a herbicide. The soil 
should be moist and loose with all clods broken down. 

Spray equipment - For liquid and wettable powder herbicide formulations, use a standard low-pressure (25-50 psi) boom 
sprayer. Apply from 20-40 gallons of water per acre. Poast must be applied at higher pressures ( 40-60 psi) using smaller 
spray volumes (5-20 gallons of water per acre). Use only hollow cone or flat-fan nozzles to apply Poast. Before use, 
calibrate sprayer to deliver proper spray gallonage and uniform spray pattern. Check sprayer performance frequently during 
application. Use 50 mesh screens in strainers, nozzles, and suction units. Clean nozzles and screens freqt.Jently. Replace 
worn-out sprayer, boom, and nozzle parts to ensure uniform application. Maintain continuous agitation, and do not leave 
spray mixture in the tank overnite. Wind can cause uneven coverage; therefore, do not apply in strong wind. 

Preplant incorporated CPPI) - Apply herbicides in an even broadcast application before planting by previously mentioned 
procedures. Avoid spray overlap. Use boom sprayer equipped with fan-type nozzles (8004, etc.), flood-jet nozzles (TK4, 
etc.), or raindrop nozzles. Incorporate herbicide immediately after application (see label) with the following recommended 
equipment. 

1. Disc - (Combination, tandem, double-disc, disk harrow, or similar equipment) - Set disc to cut 4-6 inches deep am 
operate in two different directions (directions should be at right angles to each other) at 4-6 mph. A disc set to cut 4-6 
inches will incorporate herbicide in the top 1-2 inches of soil. 

Precautions - A void use of a large field disc. Discs should be set no more than 8 inches apart and be no wider than 24 
inches in diameter. A disc operated one time does not provide adequate incorporation and may increase crop injury am 
decrease weed control. Incorporation with implements set to cut less than 2 inches deep may result in erratic weed 
control. Use of incorporation equipment and tractor speeds not listed on the label may result in poor or erratic weed 
control and/or crop injury. 

2. PTO-driven equipment (tillers, cultivators, hoes) - Set equipment to cut 3-4 inches deep and operate one time at 4 mph. 
This type of equipment performs best on coarse soil types. PTO-driven equipment should not be operated at a speed 
greater than 4 mph. 

3. Other equipment can be used, but proper procedures should be followed. Read labels or manufacturer's directions. 
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302 WEEDS: Tobacco 

Overtop after transplanting COD - Apply herbicide by previously recommended procedures. Use only herbicides labeled for 
an overtop after transplanting application. The OT application can be applied as a band or broadcast application. Apply to 
freshly prepared soil 0-7 days after transplanting. When applied more than 2 days after transplanting, tillage is required 
immediately before or at time of application to destroy germinating weed seeds. In addition, cultivation is needed if irrigation 
or rainfall occurs before application during the 0-7 day period. 

1. Band application - Apply herbicide in a 14-24-inch band over the top of transplants during transplanting. Use fan-type, 
even-spray nozzles (8004E, etc.) on spray equipment attached to transplanter. Refer to label, product information, 300 
Extension agent for information on this type of application. The amount of herbicide required per crop acre is reduced 
with band application and can be determined by the following formula: Lbs of product/acre = Band width Cinches)/Row 
spacing Cinches) x Broadcast rate in lbs/A. 

2. Broadcast- Apply herbicide in an even broadcast application with a sprayer equipped with fan-type nozzles (8004, etc.). 
Use recommended amount of product/acre. 

~ - Apply labeled herbicides as a directed spray to the row middles immediately after the last normal cultivation. The last 
cultivation should leave the row middles weed-free for application. Application should be made using commercially available 
drop nozzles equipped with flood-jet flat nozzles (TK2, TK4, etc.) or even flat-fan nozzles (8004E, etc.), treatment to be made 
in a 16-30-inch band in the row middles. In fields where the spray boom passes over the same row middle twice, use nozzles 
which apply one-half the normal number of gallons per acre to prevent over-application. Use the following formula to 
determine the amount of product to use with band application: Pro<luct/acre for band treatment = Band width Cinches)/Row 
spacin~ Cinches) x Broadcast rate of product/A. One-half inch of water is usually necessary within 7-10 days after application 
for herbicide activation. 

~ - A herbicide should be selected based on the most important weeds in each field. The majority of the herbicides used 
in tobacco will control grasses and a limited number of broadleaf weeds. The weeds a herbicide will control are listed on the 
label. Several of the herbicides will control a few of the problem weeds and are listed as follows: 

1. Ragweed - Devrinol provides fair control (50-75% )~ Command offers good (75-90%) control. 

2. Nutsedge - Edge, Tillam 6E or 100 will control nutsedge but offer only short-term grass control. Grass control can be 
extended by a combination with one of the other tobacco herbicides or the application of a herbicide at lay by. 

Command offers improved control of prickly sida, ragweed, smartweed, cocklebur and Jimsonweed. It also tends to do a better 
job of controlling bamyardgrass and fall panicum, but has only poor activity against pigweed. Command may also severely 
stunt cover and rotational crops such as small grains, forage grasses and forage legumes. 

Relative Effectiveness of Herbicides for Tobacco* 

Grasses and Nutsedge 

Barnyard- Fall Johnsongrass 
grass Crabgrass Panicum Foxtails Goosegrass (Seedling) Nutsedge 

Command E E E E E G N 

Devrinol G E G E E F N 

Prowl G E G E E G N 

Tillam or Edge G E G E G G G 

Tillam or Edge + G E G E E G G 
Devrinol 



WEEDS: Tobacco 303 

Broad leaf Weeds 
Carpet- Cockle- Jimson- Lambs- Morning- Pig- Pu rs- Prickly Rag- Smart-
weed bur weed quarters glory weed lane slda weed weed 

Command p F G G p p G E 6 G 

Devrinol G p p G p G G p F p 

Prowl G p p G p G G p p p 

Tillam or Edge G p p G p G G p p p 

Tillam or Edge + G p p G p G G p F p 
Devrinol 

*E = 90 to 100% control; G = 75 to 90%; F = 50 to 75%; P =Less than 50%. This table gives general ratings of relative 
herbicidal activity. Activity varies with weather conditions, soil type, and application method. Under non-optimal conditions, 
activity may be less than indicated. 

Effect of PPI Applications on Early-season Growth of Tobacco - Herbicides applied preplant may cause a temporary delay in 
plant growth during the first month after transplanting. Application factors which enhance root injury are: 1) improper 
herbicide incorporation; 2) wrong herbicide rates for soil texture; 3) poor application techniques and equipment. If all 
procedures for preplant application of a herbicide are followed, the delay in plant growth should be minimal. The delay is 
usually only temporary and under favorable growing conditions has no effect on plant vigor or yields. However, the delay in 
plant growth may be increased by unfavorable growing conditions and other causes. Application of a herbicide at transplanting 
and/or after the last cultivation will eliminate delays in plant growth caused by PPI herbicide use. 

Effect of Herbicide on Small Grain Crops - Residues of some tobacco herbicides, especially Command and Devrinol applied 
PPI, may affect the growth of small grain crops following tobacco (as indicated on product labels). If the small grain is grown 
only as a cover crop, the problem may not be considered serious. The potential for carry-over can be reduced by: 1) using 
minimum labeled rates of the chemicals; 2) band applications of labeled products at transplanting and/or at Iayby; 3) early 
stalk and root destruction; 4) deep plowing before seeding of small grain. 



304 WEEDS: Tobacco 

Plant Beds 

Weed Rate/100 
Problems Chemical Product sq yds Remarks 

Most annual dazomet (99%) Basamid 7.5 lb Fall application is strongly encouraged. Prepare 
weeds Granular seedbed as you would for seedling. Soil 

temperatures must be above 43° F. Spread 
uniformly using a shaker, Gandy, or similar-type 
applicator. Avoid leaving untreated spots or 
edges. Incorporate to a depth of 8 inches and 
cover with plastic immediately. Be sure to 
thoroughly seal the edges of the cover along the 
margins of the bed. Remove plant bed covers 5-7 
days after treatment and aerate according to the 
label. A germination test should be conducted 
before seeding to ensure that no gas residues 
remain. Waiting periods between treatment and 
seeding should be 11-47 days, depending upon 
soil temperature, structure, and moisture. Read 
precautionary statement. 

methyl bromide (98%) + Brom-0-Gas 9.0 lb Fall fumigation preferred. Prepare seedbed as 
chloropicrin (2%) (cans) you would for seeding. You must use an airtight 

cover. Soil temperatures should be above 55° F. 
T err-0-Gas 98 Expose soil to chemical for at least 24 hours and 
(cylinder) then aerate 24-48 hours before seeding. The 

hot-gas method will permit shorter exposure time. 
METHYL BRQMIOE IS EXTREMELY 
PQISQNQUS Read precautionary statements. 

methyl bromide (66%) + T err-0-Gas 67 7.23 lb 
chloropicrin (33%) 

metham (32%) (SMDC) Vapam 1.5 gal Fall fumigation is preferred. Prepare seedbed as 
you would for seeding. Apply to freshly prepared 
moist soil when temperature is above 55° F. Tun2 
Mm.b.Q.d inject chemical to a depth of 5 inches or 
spray or drench at rate of 1.5 gal in 40.0 gal of 
water per 100 sq yds. Apply uniformly over the 
entire bed. Cover area immediately with plastic 
no less than 1 day, but no more than 2 days. 
After removing plastic, cultivate soil lightly and 
wait 7-14 days prior to planting in treated area. 
Read precautionary statements. 

Emerged sethoxydim Poast 2 tsp (0.3 Apply to actively growing grasses at 40-60 psi in 
Grasses oz)+ 4 tsp 5-20 gal/A through hollow cone or flat-fan nozzles 

(0.67 oz) only. Read precautionary statements. 
of oil con-
cent rate 

White Clover napropamide Devrinol 1 OG 4.5 oz Apply at seeding and thoroughly incorporate. Be 
careful to not over-apply. One 12 oz container 
should cover 267 sq yd. 



WEEDS: Tobacco 305 

Field-grown Tobacco 

Chemical; 
Soil1 lbs Active Applicatlon2 

Weed problem Texture Ingredient/A Produc~; Rate/A Method Remarks 

Barnyardgrass, clomazone Command PPI 6!.!cle~ aad fl!.!e·Q!.!Ced 
broadleaf signalgrass, 4EC tobacco Use the higher 
crabgrass, field rate for heavy weed 
sandbur Coarse 0.75 1.5 pt pressure qr heavy soils. 
(suppression), Fine 1.0 2.0 pt Best results are obtained 
foxtails, seedling when the product is 
johnsongrass, incorporated no more 
lambsquarters, fall than 1 inch deep. 
panicum, velvetleaf, Transplants should be 
jimsonweed, prickly placed below the treated 
sida, purslane, spurred area. Do not use in plant 
anoda, venice mallow, beds. Read 
common ragweed, precautionary 
smartweed, cocklebur statements. 
(suppression), 
shattercane 

Barnyardgrass, napropamide Devrinol 2E; Devrinol 50 All l2baQQQ ~Qes For PPI 
carpetweed, PPI only OF; PPI, OT, application, incorporate 
crabgrass, fall Layby the same day as applied. 
panicum, foxtails, Small grain injury may 
goosegrass, Coarse 1.0 2 qt 2.0 lb occur for PPI application 
johnsongrass from Medium 1.0-1.5 3 qt 2.0-3.0 lb method. Use high rate for 
seed, lambsquarters, Fine 2.0 4 qt 4.0 lb burley in southwest 
pigweed, common Virginia. Read 
purslane, ragweed precautionary 
(suppression), rye- statements. 
grass, check label for 
uncommon weeds 

Barnyardgrass, All types pebulate 4.0 + Edge PPI Incorporate immediately 
bermudagrass, fonofos 1.0 1.0 gal after application. Read 
crabgrass, Florida precautionary 
pusley, foxtails, statements. 
goosegrass, ground 
cherry, lambsquarters, 
henbit, pigweed, 
purslane, purple 
nutsedge, yellow 
nutsedge, check label 
for uncommon weeds 

Barnyardgrass, All types pebulate 4.0 + Edge 1.0 PPI IransQlaal~d l2baQQQ 
bermudagrass, fonof os 1. 0 + gal+ Incorporate immediately 
blackeyed susan, napropamide Devrinol after application. Read 
crabgrass, foxtails, 1.0 50DF, precautionary 
Florida pusley, 50WP statements. 
goosegrass, henbit, 2.0 lb 
lambsquarters, millet, 
common purslane, 
pigweed, ragweed 
(suppression), 
shepherdspurse, 
signalgrass, purple 
nutsedge, wild oats, 
yellow nutsedge, 
check label for 
uncommon weeds 



306 WEEDS: Tobacco 

Chemical; 
Soil1 lbs Active Applicatlon2 Remarks 

Weed problem Texture Ingredient/A Product; Rate/A Method 

Annual spurge, pendimethalin Prowl PPI, U§~ QD tran§J:2lant~d 
barnyardgrass, 3.3EC Layby tobaccQ. Apply chemical 
carpetweed, up to 60 days prior to 
crabgrass, Coarse 0.75 1.8 pt transplanting and 
crowfootgrass, Florida Medium 0.75-1.0 1.8-2.4 pt incorporate into the soil 
pusley, foxtails, Fine 1.0 2.4-3.0 pt within 7 days after 
goose grass, application. May also be 
johnsongrass from applied in a band in row 
seed, lambsquarters, middles at layby. Read 
panicums, pigweed, precautionary 
purslane, signalgrass, statements. 
check label for 
uncommon weeds 

Barnyardgrass, pebulate Tillam6E Tillam 10G PPI For use on flue-cured m 
bermudagrass, burl~~ 1QbS!QQQ._ 
crabgrass, Florida 

40.0lb 
Incorporate immediately 

pusley, foxtails, All types 4.0 2.6 qt after application. Read 
goosegrass, ground precautionary 
cherry, lambsquarters, statements. 
henbit, pigweed, 
purslane, purple 
nutsedge, yellow 
nutsedge, check label 
for uncommon weeds 

Barnyardgrass, PPI Iraa§12lant~d 1QQS!QQQ. 
bermudagrass, Incorporate immediately 
blackeyed susan, pebulate 4.0 + Tillam6E after application. Read 
crabgrass, foxtails, All types napropamide 2.6 qt+ precautionary 
Florida pusley, 1.0 Devrinol statements. 
goosegrass, henbit, 50W2.0lb 
lambsquarter, millet, 2E 2.0 qt 
common purslane, 
pigweed, ragweed 
(suppression), 
shepherdspurse, 
signalgrass, purple 
nutsedge, wild oats, 
yellow nutsedge, 
check label for 
uncommon weeds 

Barnyardgrass, PPI Irao§12laot~d tQbaQQQ. 
bermudagrass, Incorporate immediately 
carpetweed, pebulate 4.0 + Tillam6E after application. Read 
crabgrass, fall All types isopropalin 1.5 2.6 qt+ precautionary 
panicum, Florida Paartan EC statements. 
pusley, foxtails, 1.0 qt 
goosegrass, ground 
cherry, johnsongrass 
from seed, 
lambsquarters, 
pigweed, purslane, 
purple and yellow 
nutsedge, check label 
for uncommon weeds 

When the soil type has less than 1 % organic matter, use the rate for the coarse soil texture recommendations. ~ - Sands; 
Loamy sands; Sandy loams. ~ - Sandy clay loams; Loams; Silt loams; Silts. ~ - Clay loam; Silty, Clay loams; Clays. 

2 
PPI - Preplant incorporated. Delay in growth may result under adverse weather conditions and/or when poor application practices 
have been used. ar - Overtop after transplanting as a band or broadcast applications. Layby - Application of herbicide in row 
middle after last cultivation. 
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Precautionary and restriction statements - Read all directions, cautions, precautions, and special precautions on each product 
label. 

Command 4EC Cclomazone) - Apply only as specified on the label. Command 4EC may be tank-mixed with other EPA
registered tobacco herbicides and can be impregnated on dry bulk fertilizer. Bottom leaves of tobacco plaqts in treated soil 
may whiten or yellow temporarily, but the crop should grow out of this with no adverse effect on yield or quality. Avoid 
spraying Command within 1,500 feet of susceptible and desirable plant species, as spray drift can cause foliar whitening or 
yellowing of some plants. Do not apply Command within 1,000 feet of residences, towns, subdivisions, .or commercial 
vegetable or fruit nurseries or greenhouses. Small grains should not be planted in the fall or following spring after product 
use. 

Devrinol 10 G Cnapro.pamide) - Apply no more than 4.5 oz/100 sq yd in the fall or early spring using ground equipment. 
The product is not recommended for soils with over 10% organic matter. Treating ground heavily covered with leaves or trash 
may reduce weed control. Do not treat frozen soil. Injury to crops not specified on the label may be avoided by observing a 
12 month plant-back period after the last application of the product. Soil should be disked deeply or moldboard plowed before 
planting sensitive rotation crops. If the product is incorporated by sprinkler irrigation, be sure to wet treated soil 2-4 inches 
deep. 

Devrinol 50DF. 2E Cnapropamide) - Do not apply more than a total of 2 lb of active ingredient per acre in any one season. 
After harvest or prior to planting succeeding crops, deep moldboard or disk plowing operation must be carried out. Do not 
seed to alfalfa, small grain, sorghum, or com for 12 months after Devrinol application. The injury to rotational crops is 
lessened when Devrinol is used after transplanting or layby treatment. When Devrinol is applied to the soil surface, as in 
after transplanting or layby treatment, rainfall or overhead irrigation following application improves weed control. 

E<l~e or Tillam 6E and 100 (pebulate> - The active herbicidal ingredient in Edge is the same as that in Tillam. Applied 
according to directions and under normal growing conditions, Edge or Tillam will not harm the treated crop. Read label 
directions when used in combination with fertilizers or other pesticides. 

Methyl bromide <Brom-0-Gas. Terr-0-Gas) - Apply this product only as specified on the label. Methyl bromide is extremely 
poisonous and all safety precautions must be practiced. 

Poast CSethoxydim) - Apply this product only as specified on the label. When mixing Poast, fill sprayer 112-2/3 full of 
water. Add oil concentrate first, with agitation. Add Poast last, with remaining volume of water, also with agitation. 
Agitation must be maintained during application. Do not apply Poast (I) at rates above 0.33 oz/100 sq yd of plant bed; (2) 
more than once per season; (3) in transplanted tobacco; (4) to grasses under stress; (5) if rainfall is expected within 1 hour; (6) 
with any other pesticide, additive, or fertilizer except as specified on the Poast label; (7) through any type of irrigation 
system. 

Prowl 3.3EC (pendimethalin) - Applied according to directions and under normal growing conditions, Prowl will not harm 
transplanted tobacco. Under stress conditions for plant growth, such as cold/wet or hot/dry weather, Prowl can produce a 
temporary retardation of tobacco development. Prowl will aid in the control of and reduce competition from velvetleaf arxl 
smartweed. Do not apply Prowl as a post-transplant spray. Winter wheat and winter barley may be planted in the fall after a 
Prowl spring application in transplanted tobacco. Do not plant winter wheat or winter barley as fallow crops in Prowl-treated 
land if the fallow crop is planted using no-tillage procedures because crop injury may result. Do not feed forage or graze 
livestock for 75 days after planting wheat or barley in Prowl-treated land. 

Vapam Cmetham) - Apply this product only as specified on the label. Do not get Vapam in your eyes or °'on your skin, 
clothing, or shoes. If application requires walking over treated area, wear rubber boots. 
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Peanuts 
C. W. Swann, Extension Weed Scientist, Tidewater AREC 

With production costs escalating, efficient and effective weed control is very i~portant. Failure to control weeds almost 
always results in a poor peanut crop. Detailed information on the use of herbicides cannot be included in a guide such as this. 
Refer to product labels for use suggestions and restrictions. Proper application is required to obtain satisfactory weed control 
and minimize carry-over residues. 

Soil incorporation is necessary for some herbicides. Compliance with the label directions for incorporation is very important 
to provide the conditions for the best weed control and reduce the chances of herbicide residue to the crop following in 
rotation. Herbicides differ in their breakdown rate in soils. Of the peanut herbicides, Balan, Prowl, Sonalan and Pursuit have 
the longest soil life. Depth of incorporation differences are also suggested for Prowl, Dual, Lasso, Balan, Sonalan, am 
Vemam and are important for best activity of the herbicides. 

With postemergence herbicides, good spray coverage of the target plants, treatment at the proper stage of weed development, 
and use of relatively small droplets of spray under relatively high pressure are required to insure good control. 

Effective Weed Management requires integration of all control strategies. 

I . Crop rotation. Peanuts should be grown in rotation with com, grain sorghum, or cotton to aid in management of 
various pests including weeds. Crop rotation allows for the use of different types of herbicides on the same field in different 
years. A good rotation and weed management system in each crop prevents the buildup of problem weeds in the field. Most 
annual and perennial broadleaf weeds can be controlled more economically and easier in com than in peanuts. For example, 
there are no registered herbicides for use in peanuts that will effectively control perennial broadleaf weeds such ~as horsenettle, 
trumpetcreeper, or maypop passionflower. 

2. Crop competition. Peanuts are relatively poor competitors with weeds. Fewer weeds are required to reduce yield am 
quality of peanuts than for most other crops. Generally, if peanuts are kept weed free for 6-8 weeks after planting, peanut 
yield will not be reduced by weed competition. However, late season weeds often interfere with digging and combining of 
peanuts and reduce harvesting efficiency and peanut quality. 

3. Cultivation. Cultivation is often required to supplement chemical weed control. In addition, cultivation permits banding 
of herbicides which reduces herbicide costs. Cultivations must be flat and non-dirting. Soil must not be moved upon or 
around the peanut plant. Such soil movement results in physical damage to the peanut plant and often results in increased 
disease problems. 

4. Weed identification and scouting. Proper weed identification is essential. Generally, one herbicide will not control every 
weed that is likely to be present in a typical field. Every field should be scouted and mapped for weeds present. Using graph 
paper, a grower should mark the approximate location of weeds in the fall of each year. Weeds present in the fall will 
generally have set seed and will be present the following year. Weed seed often will stay viable in the soil for several years. 
As a result, they will be a problem for many years. By knowing what weeds to expect, a grower will be able to make more 
intelligent decisions on herbicide applications and save money and time in the process. 

5. Herbicide selection. To develop a herbicide program, a grower must know what weeds are present, the soil characteristics 
of the field, and herbicide limitations and capabilities. Seldom will one herbicide provide control of all weeds present. As a 
result, several herbicides must be used together for a successful program. By knowing what each herbicide provides to the 
program, the grower may eliminate expensive duplication or choose the herbicide that provides the best overall balance of 
weed control capabilities, crop safety, and the best buy. 
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Problem Weeds 
Perennial Broad/eat Weeds 

P~rennial bro~dleaf weeds such as horsenettle, alligatorweed, Virginia buttonweed, trumpetcreeper, maypop passionflower, am 
b1groot mommg-glory cannot be controlled in peanuts. These weeds can be controlled in com grown in rotation with 
peanuts. In corn, make a layby application of 1.0 pt/A of 2,4-D amine plus surfactant. After com harvest, spot spray any 
remaining infestations with Roundup or a mixture of 1.0 pt/A of 2,4-D amine plus 0.5 pt/A of Banvel plus surfactant. See 
Roundup label for suggested application rates. ' 

Bermuda grass 

In addition to controlling bermudagrass in the field, efforts should also be directed at controlling bermudagrass on edges of 
field. This prevents encroachment into the field. 

A. Ideally, control procedures should begin in the fall following com harvest. This allows the grower several options am 
reduces the risk of yield reduction. After com harvest, mow the stalks. If the bermudagrass foliage appears wilted or 
damaged, set the mower low to remove the old foliage. Do not ~ill; allow the bermudagrass to regrow (8-10 inches tall) 
and be actively growing before applying Roundup at 3.0 qt/A in a spray volume of 15 gpa using flat fan nozzles and 30-40 
psi. Apply at least two weeks before frost and wait 14 days before tillage. Using moldboard or chisel plow followed by 
several diskings spaced at 4-6 week intervals (during the fall and winter if soil conditions allow) is most effective. 

B. Roundup may also be applied in the spring. Remove old thatch by burning or mowing. Allow bermudagrass to regrow 
before applying 3 quarts of Roundup as described above. Wait 14 days before seedbed preparation. 

C. Two applications of Poast or Poast Plus in combination with good crop competition will usually provide good control or 
suppression of bermudagrass. See Table 3 for application rates and weed size for treatment. Always include a crop oil 
concentrate in the spray mixture. 

Nutsedge 

Both yellow and purple nutsedge occur in peanut fields. Know which nutsedge species is present; management practices vary 
for the two species. 

Fields infested with yellow nutsedge should receive a preplant-incorporated application of Pursuit,Vemam or Dual. Pursuit or 
Dual may also be used as preemergence or ground-cracking applications. Basagran may be applied postemergence when the 
yellow nutsedge is 6-8 inches tall. Apply 1.5-2.0 pt Basagran per acre. A second application of Basagran at same rate 7-10 
days later may be required. The addition of 1 quart per acre of crop oil concentrate with Basagran will improve control. 
Pursuit (0.063 lb ai/A) plus surfactant (1.0 qt/100.0 gal spray mix) or Dash (1.0 qt/A) may be applied for control of either 
yellow or purple nutsedge at the 1-4 inch stage. 

Purple nutsedge is not controlled by Basagran or Dual. Soil incorporated treatments of either Vemam or Pursuit provide 
suppression of purple nutsedge. 

Broad/eat signalgrass and Texas panicum 

These two annual grasses are becoming more widespread in Virginia's peanut production area. Because management programs 
vary for the two species, it is important to have accurate information concerning the species present. 

A management program for broadleaf signalgrass should begin with a preplant-incorporated treatment of Balan, Prowl, 
Sonalan, Dual, or Lasso. Vemam will not provide satisfactory control of broadleaf signalgrass. The preplant-incorporated 
treatment should be followed by a preemergence or ground-cracking application of Lasso or Dual. Broadleaf signalgrass which 
escapes soil treatments may be controlled with postemergence application of Poast or Poast Plus. Cracking stage application 
of Starfire effectively controls seedling broadleaf singlegrass. 

Texas panicum is not controlled by Dual. Lasso. Vemam. or Pursuit. Management should begin with a preplant-incorporated 
application of Balan, Prowl, or Sonalan. Texas panicum may emerge from deeper in the soil than other annual grasses. As a 
result, Balan, Prowl, or Sonalan should be incorporated to a depth of 3 inches (this is deeper than specified on Prowl label). 
Dual or Lasso applied preemergence or at ground-cracking provides some suppression. Texas panicum whic.h escapes soil 
treatments may be controlled with postemergence application of Poast or Poast Plus. Cracking stage application of Starfire 
also effectively controls seedling Texas Panicum. 

FIELD CROPS 199 
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Table 1. Recommended Herbicides for Weed Control in Peanuts 

Weed problem 
Chemical Rate 
Per Acre 

PREPLANT INCORPORATED 

Crabgrass, goosegrass, fall Senefin 1.12-1.5 lb 
panicum, seedling 
johnsongrass, pigweed, 
tambsquarters, Texas 
panicum, broadteaf 
signatgrass 

Sarnyardgrass, crabgrass, Vemolate 2.0-2.5 lb 
goosegrass, seedling 
johnsongrass, lambsquarters, 
pigweed, purslane, velvetleaf, 
yellow and purple nutsedge 

Species listed above for Senefin 1.12-1.15 lb 
benefin and vemolate 

+ Vemolate 2.0-2.5 lb 

Crabgrass, goosegrass, fall Pendimethalin 0.75-1.0 lb 
panicum, johnsongrass, 
broadteaf signatgrass, Texas 
panicum, carpetweed 
tambsquarters, purstane, 
pigweed 

Same as for Satan and Prowl Ethalfluralin 0.56-0. 75 lb 

Product 
Per Acre 

Satan LC 3.0-4.0 qt 

Vemam 7E 2.3-3.0 pt 

Salan LC 3.0-4.0 qt 

+ Vemam 7E 2.3-3.0 pt 

Prowl 3.3E 1.8-2.4 pt 

Sonalan 3EC 1.5-2.0 pt 

Remarks 

Incorporate 3 inches deep for 
Texas panicum, otherwise 2-
3 inches deep within 8 hours 
of application. Interpretation 
of soil texture is important in 
determining use rate. Use 4 
qt rate for areas with heavy 
infestations of fall panicum, 
broadteaf signatgrass, or 
Texas panicum. 

Incorporate immediately after 
application to a depth of 3 
inches. During unfavorable 
growing periods, some crop 
leaf-seal may occur, but this 
effect is usually, temporary. 
Will not provide adequate 
control of broadleaf 
signalgrass or Texas 
panicum. 

Incorporate immediately after 
application. This combination 
provides good control of 
annual grasses (including 
Texas panicum and broadleaf 
signalgrass) and suppression 
of yellow and purple 
nutsedge. 

Incorporate into the top 1-2 
inches within 7 days of 
application. Incorporate 3 
inches deep for Texas 
panicum (note this is deeper 
incorporation than the label 
specifies). Use higher rate 
for broadleaf signatgrass, fall 
panicum, or Texas panicum. 

Incorporate 2-3 inches deep 
within 2 days of application 
(incorporation as soon as 
possible after application is 
preferred). For Texas 
panicum incorporate 3 inches 
deep. Use higher rate for fall 
panicum, Texas panicum, or 
broadleaf signalgrass. See 
label for application rates for 
particular soil. 



Weed problem 
Chemical Rate 
Per Acre 

PREPLANT INCORPORATED {cont.) 

Species listed for Prowl and Pendimethalin 0.75-1.0 lb 
Vemam 

+ Vernolate 2.0-2.5 lb 

Species listed for Balan and Ethalfluralin 0.47-0.75 lb 
Vemam 

+ Vemolate 1.75-2.3 lb 

Yellow nutsedge and species Metolachlor 1.5-2.0 lb 
listed for Balan, Prowl or + Benefin 1.2-1.5 lb 
Sonalan used alone. or 

Pendimethalin 0. 75-1.0 lb 
• or 
Ethalfluralin 0.56-0.75 lb 

PREPLANT OR PREEMERGENCE 

Barnyardgrass, broadleaf Alachlor 3.0-4.0 lb 
signalgrass, crabgrass fall 
panicum, goosegrass, 
foxtails, pigweed, carpetweed 

Spurred anoda, pigweeds, lmazethapyr 0.063 lb 
prickly sida, velvetleaf, yellow 
nutsedge, purple nutsedge 

Crabgrass, fall panicum, Metolachlor 1.5-2.0 lb 
goosegrass, broadleaf 
signalgrass, foxtail, pigweed, 
carpetweed, yellow nutsedge 

Product 
Per Acre 

Prowl 3.3E 1.S-2.4 pt 

+ Vemam 7E 2.3-3.0 pt 

Sonalan 3EC 1.25-2.0 pt 

+ Vemam 7E 2.0-3.0 pt 

Dual II 7.SE 1.5-2.0 pt or 
Dual SE 1.5-2.0 pt 
+ Balan LC 3.0-4.0 qt 
or 

Prowl 3.3E 1.S-2.4 pt 
or 

Sonalan 3EC 1.5-2.0 pt 

Lasso 4E 3.0-4.0 qt 
or 

Lasso II 15G 20.0-26.0 lb 

Pursuit 2 AS 4.0 fl oz 

or 

Pursuit 70 DG 1.44 oz 

Dual 117.SE 1.5-2.0 pt or 
Dual SE 1.5-2.0 pt 
or 

Dual 25G 6.0-12.0 lb 
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Remarks 

Follow label directions for 
application and incorporation. 
Compared to Vemam alone, 
improves control of broadleaf 
signalgrass and Texas 
panicum and extends control 
of other annual grass species. 

Follow label for application 
and incorporation. See 
remarks under Vemam and 
Son al an listed separately. 

Recommended jncorporation 
depths for Dual and Balan are 
not the same. Incorporation of 
the tank mix 2-3 inches in depth 
will usually provide satisfactory 
results. Additional broadleaf 
treatments are usuatly needed. 

Apply to the soil surface 
before weeds and crop 
emerge. Supplemental 
broadleaf treatments are 
usually needed. Good on 
annual grasses except Texas 
panicum. Some 
manufacturers have asked 
shellers not to buy peanuts for 
resale which have been 
treated with Lasso. Before 
using Lasso discuss this 
issue with your buyer. 

May be applied and uniformly 
incorporated 1-2 inches deep 
prior to planting or applied to 
soil surface after planting. A 
sequential application may be 
used with one-half rate applied 
either PPI or PRE and one-half 
rate applied either at ground 
crack or early postemergence. 
Soil incorporated treatments 
may be tank mixed with Prowl, 
Balan, Sonalan, Lasso, Dual or 
Vemam. Do not apply more 
than 0.063 lb ai/A per season. 

Adjust rate according to 
organic-matter content of 
soil. Shallow incorporation to 
a depth of 2 inches can help 
overcome effects of dry 
conditions following 
treatment. Treatments 
should be applied before 
weeds emerge. 
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Weed problem 

GROUND CRACKING 

Residual control of annual 
grasses and small-seeded 
broadleaf weeds 

Small annual grasses, and 
broadleaf weeds 

Small annual grasses, and 
broadleaf weeds 

Small annual grasses, and 
broadleaf weeds 

Chemical Rate 
Per Acre 

Alachlor 2.0-3.0 lb 

Paraquat 0.125 lb 

Paraquat 0.125 lb 

+ Metolachlor 1.5-2.0 lb 

Paraquat 0.125 lb 

+ Alachlor 2.0-3.0 lb 

Product 
Per Acre 

/ 

Lasso 4E 2.0-3.0 qt 

Starfire 1.5 SC 11 fl oz 

Starfire 1.5 SC 11 fl oz 
+ 
Dual SE 1.5-2.0 pt 

or Dual II 7.8E 1.5-2.0 pt 

Starfire 1.5 SC 11 fl oz 

+ Lasso 4E 2.0-3.0 qt 

Remarks 

Good annual grass control 
except Texas panicum, use 
as a supplement to preplant
incorporated or 
preemergence treatments to 
provide additional residual 
control of annual grasses and 
small-seeded broadleaf 
weeds. Will not control 
emerged weeds. Some 
manufacturers have asked 
shellers not to buy peanuts 
for resale which have been 
treated with Lasso. Before 
using Lasso discuss this 
issue with your buyer. 

Effective only on small 
emerged weeds (less than 1-
inch tall). Does not provide 
residual control. Add 1.0 pt 
of nonionic surfactant per 
100.0 gal spray solution. Will 
cause foliar burn on emerged 
peanuts but crop recovers 
and yield is not affected. 

Dual provides residual control 
of annual grasses and certain 
small-seeded broadleaf weeds 
such as pigweed. Starfire kills 
emerged annual grasses and 
broadleaf weeds. Add 1.0 pt 
of nonionic surfactant per 
100.0 gal spray solution. 
Application to emerged 
peanuts may cause severe 
foliage burn. Peanuts 
generally recover rapidly 
under good growing conditions 
and yields are unaffected. 

Add 1 pt nonionic surfactant 
per 100 gal spray solution. 
Application to emerged 
peanuts may cause severe 
foliage burn. Peanuts 
generally recover rapidly 
under good growing 
conditions and yields are 
unaffected. Some 
manufacturers have asked 
shellers not to buy peanuts 
for resale which have been 
treated with Lasso. Before 
using Lasso discuss this 
issue with your buyer. 



Weed problem 

POSTEMERGENCE 

Chemical Rate 
Per Acre 

Mainly cocklebur, annual 2, 4-DB 0.2-0.25 lb 
morning-glory except pitted 
morning-glory 

Broadspectrum broadleaf Bentazon 0.5 lb 
weed control 

+ Acifluofen 0.25 lb 

Cocklebur, common ragweed, Bentazon 0.5-1.0 lb 
jimsonweed, smartweed, 
prickly sida (teaweed), 
spurred anoda, wild mustard, 
yellow nutsedge 

Product 
Per Acre 

Butoxone 1.75SC 0.9 - 1.1 
pt 
or 

Butyrac 2 SC 0.8-1.0 pt 

Storm 4. E 1.5 pt 
(premix) 

Basagran 4E 1.0-2.0 pt 

WEEDS: Peanuts 313 

Remarks 

Use when weeds are in the 
seedling stage and actively 
growing. Apply with 10-30 
gpa spray volume and 20-40 
psi spray pressure. 
Cocklebur and morning-glory 
are most susceptible. 
Ragweed, lambsquarters, 
jimsonweed, pigweed, and 
teaweed (prickly sida) are 
rather tolerant and may only 
be suppressed. The higher 
rate should be used if the 
difficult to control species are 
present. Do not graze or feed 
treated forage to livestock. 
May be applied from 2 weeks 
after planting to within 45 
days of harvest. 

Apply to small, actively 
growing weeds with a 
minimum of 20 gpa spray 
volume and 40 psi. Apply 
with 1-2 pt/ A crop oil 
concentrate or 1.0 pt of 
nonionic surfactant per 100.0 
gal spray solution. See label 
and Table 4 for weeds 
controlled. May be tank 
mixed with 0.5-1.0 pt/A 2,4-
DB for improved control of 
certain broadleaf weeds. 

Apply when broadleaf weeds 
are small and actively 
growing. Apply with 1.0-2.0 
pt/A crop oil concentrate. 
Peanuts are tolerant at any 
growth stage. Use minimum 
of 20 gpa spray volume at 40-
50 psi. Split applications 7-
1 O days apart, applying 1.5-
2.0 pt each usually improves 
nutsedge control. Addition of 
2,4-DB improves control of 
morning-glory and spurred 
anoda. Do not apply more 
than 4.0 pt/A per season. 
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Weed problem 

POSTEMERGENCE (cont.) 

Common ragweed, 
jimsonweed, morning-glory, 
pigweed, carpetweed, 
purslane, cocklebur, tropic 
croton, lambsquarters, black 
nightshade, smartweed, 
spotted and prostrate spurge, 
wild mustard 

Morning-glories, except those 
tolerant to 2, 4-DB (pitted 
morning-glory) 

Improved ragweed and 
morning-glory control 

Chemical Rate 
Per Acre 

Acifluorfen 0.25-0.5 lb 

Bentazon 0.75-1.0 lb 
+ 2, 4-DB 0.12 lb 

Bentazon 0. 75-1.0 lb 
+ Acifluorfen 0.25-0.5 lb 

Product 
Per Acre 

Blazer 2L 1.0-2.0 pt 

Basagran 4E 1.0-2.0 pt 
+ Butyrac 2SC 8 fl oz 
or 

Butoxone 1. 75SC 9 fl oz 

Basagran 4E 1.5-2.0 pt 
+ Blazer 2L 1.0-2.0 pt 

Remarks 

Apply when broadleaf weeds 
are small and actively 
growing. Refer to label for 
proper growth stage of weed. 
Good coverage by spray 
solution is important. Follow 
label directions concerning 
best application procedures 
and rates for different weed 
sizes to be controlled. Use a 
minimum of 25-40 gpa, and 
spray pressure of 40-60 psi. 
Do .not use flood tips. Add 2.0 
pVA crop oil concentrate or 
1.0 pt nonionic surfactant per 
100 gal of spray solution. Do 
not apply more than 2.0 pVA 
of Blazer postemergence per 
season. May be applied at 1 
pVA for control of pitted 
morning-glory, jimsonweed, 
tropic croton, and common 
ragweed 2 inches or less. Do 
not apply within 75 days of 
harvest. 

Apply in a minimum of 20 gpa 
spray volume and 40 psi. 
Apply to actively growing 
small weeds. Avoid drift to 
other crops. Label directions 
prohibit addition of ojl 
concentrate or other 
addjtiyes. Do not apply within 
45 days of harvest or make 
more than two ~pplications 
per year. 

Apply to small actively 
growing weeds. Use spray 
pressures of 40-60 psi. Do 
not use large-orifice nozzles. 
Blazer may be included up to 
2.0 pVA. Apply with 1.0 pt 
nonionic surfactant per 100 
gal spray solution or a crop oil 
concentrate at 1.0-2.0 pVA. 
Increased leaf bum and weed 
control is usually observed 
with use of crop oil and higher 
rates of Blazer. Tank mix 
controls a broader spectrum 
of weeds than either product 
alone. Do not apply within 75 
days of harvest. 



Weed problem 

POSTEMERGENCE (cont.) 

Morning-glory, cocklebur, 
common ragweed, tropic 
croton, redroot pigweed 

Spurred anoda, 
morningglories, pigweeds, 
velvetleaf, yellow nutsedge, 
purple nutsedge 

Cocklebur, lambsquarters, 
jimsonweed, pigweed, prickly 
sida, velvetleaf 

Small annual grasses and 
broadleaf weeds under 1-inch 
height 

Chemical Rate 
Per Acre 

Acifluorfen 0.38-0.5 lb 
+ 2,4-DB 0.2-0.25 lb 

lmazethapyr 0.063 lb 

Pyridate 0.9-1.4 lb 
+ 2,4 DB 0.2 lb 

Paraquat 0.125 lb 

Product 
Per Acre 

Blazer 2L 1.5-2.0 pt 
+ Butyrac 2 SC 1.0 pt 
or 

Butoxone 1.75SC 1.0 pt 

Pursuit 2AS 4.0 fl oz 

or 

Pursuit 70DG 1.44 oz 

Tough 3. 75 EC 2.0-3.0 pt 
+ Butoxone 2 SC 0.9 pt 

or 
+ Butoxone 1.75 SC 1.0 pt 

Starfire 1.5SC 11 fl oz 

WEEDS: Peanuts 315 

Remarks 

See comments about Blazer 
applied alone. Tank mix 
provides improved control of 
large morning-glory, 
cocklebur, and certain other 
broadleaf weeds when size 
exceeds that specified on 
Blazer label. See label for 
spray additive use. Apply 
when peanuts are at least two 
weeks old and before pod 
filling begins. Make only one 
application per year. Do not 
apply within 75 days of 
harvest. 

Apply from ground crack to 
early postemergence when 
weeds are actively growing 
and are less than 3 inches 
tall. Certain weeds such as 
common lambsquarters, 
velvetleaf and spurred anoda 
should be treated when 2 
inches or less. Apply with a 
nonionic surfactant (1.0 qt 
per 100 gal spray volume) or 
Dash (1.0 qt/A). Do not apply 
more than 0.063 lb ai/A per 
season. Do not apply within 
85 days of harvest. 

Apply with a minimum of 20 
gpa at 30-40 psi. Thorough 
spray coverage is 
necessary. Apply when 
weeds are in the 2-4 leaf 
stage or less. Tough may be 
applied alone, however, tank 
mixture with 2,4-DB greatly 
improves the spectrum of 
weeds controlled. 

Apply to small, actively 
growing weeds using a 
minimum 20 gpa spray 
volume at 30-50 psi. Do not 
apply more than twice per 
season, do not apply later 
than 28 days after ground 
cracking, and do not apply to 
peanuts under stress. Add 
1.0 pt of nonionic surfactant 
per 100 gal spray solution. 
Will cause foliar bum on 
peanuts but yield is not 
usually affected. 
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Weed problem 

POSTEMERGENCE (cont.) 

See Starfire alone and Butyrac 
or Butoxone alone 

See weeds controlled for 
Starfire and Basagran alone 

Annual Grasses 

Bermudagrass 

LD CROPS 1996 

Chemical Rate 
Per Acre 

Paraquat 0.125 lb 
+ 2,4-DB 0.125-0.25 lb 

Paraquat 0.125 lb 
+ Bentazon 0.5 lb 

Sethoxydim 0.19 lb 

Sethoxydim 0.28 lb 

Product 
Per Acre 

Starfire 1.5SC 11.0 fl oz 
+ Butyrac 2 SC 0.5-1.0 pt 
or 

Butoxone 1.75SC 0.5-1.0 pt 

Starfire 1.5SC 11.0 fl oz 
+ Basagran 4E 0.5 pt 

Poast 1.5EC 1.0 pt 
or 

Poast Plus 1 EC 1.5 pt 

Poast 1.5EC 1.5 pt 
or 

Poast Plus 1.0 EC 2.25 pt 

Remarks 

See comments for Starfire 
alone. Adding 2,4-DB 
improves morning-glory and 
cocklebur control. Do not 
apply later than 28 days after 
ground cracking. Add 1.0 pt 
of nonionic surfactant per 
100 gal spray solution. 

See comments for Starfire 
alone. Adding Basagran 
improves control of prickly 
sida, common ragweed, 
common lambsquarters, 
smartweed, spurred anoda, 
and cocklebur, and reduces 
peanut injury. Apply from 
ground cracking up to 28 
days after cracking. Add 1.0 
pt of nonionic surfactant per 
100 gal of spray solution. 

Apply to actively growing 
grasses in 5-20· gpa at 40-60 
psi. See label and Table 3 for 
maximum grass size to treat. 
In general, annual grasses 
should be 2-4 inches for best 
results. Add 2.0 pt/A of crop 
oil concentrate. Do not tank 
mix with other pesticides. Do 
not apply Poast or Poast Plus 
within 40 days of harvest. 

See comments under annual 
grass control with Poast for 
application pressure and 
volume. Apply to actively 
growing grass before plant 
diameter exceeds 6 inches or 
leaf height above ground 
exceeds 1 inch. A second 
application of 1.0 pt/A Poast 
or 1.5 pt/A Poast Plus is 
usually necessary for good 
control. Make the second 
application when regrowth or 
new plants are 1-4 inches. 
Add 2.0 pt/A of crop oil 
concentrate. 



Weed problem 

POSTEMERGENCE (cont.) 

Rhizome Johsongrass 

Extended late residual grass 
control 

Chemical Rate 
Per Acre 

Sethoxydim 0.28 lb 

Metolachlor 1.5-2.0 lb 

Product 
Per Acre 

Poast 1.5EC 1.5 pt 
or 

Poast Plus 1 EC 2.25 pt 

Dual SE 1.5-2.0 pt 
or 

Dual 25G 6.0-8.0 lb 
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Remarks 

Apply to actively growing 
johnsongrass when 10-15 
inches tall. A second 
application of 1.0 pt/A Poast or 
1.5 pt/A Poast Plus may be 
made when new plants or 
regrowth are 6-12 inches. 
Always add 2.0 pt/A of crop oil 
concentrate. See comments 
under annual grass for 
application pressure and 
volume. 

Apply over the top of peanuts 
for control of late grasses in 
years when excessive rains 
may have reduced the residual 
of early-season applications. 
Will not control emerged 
weeds. 
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Table 2. Weed Species Response to Herbicides for Peanuts 

Soll Applied Herbicides 

Sona Ian Ba Ian Prowl Vernam Lasso Dual Pursuit Pursuit 
ppt2 PPl2 ppt2 PPl2 PPllPRE2 PPllPRE2 PPI PRE 

Texas panicum G-E G-E G-E p p p P-F P-F 

Barnyardgrass G-E E G-E G E G G G 

Crabgrass E E E E E E F P-F 

Goosegrass E E E G E E p p 

Fall panicum G-E G-E G-E F-G G G P-F P-F 

Signalgrass, broadleaf G-E E G p G G G G 

Foxtails E E E G E G F-G F-G 

Nutsedge N N N G F G F-G F-G 

Cocklebur N N N p p p G G 

Jimsonweed p p p p p p G G 

Lambsquarters, common G G G G F F G F-G 

Morning-glory p p p P-F p p F-G F-G 

Pigweed, common G G G G E G-E E E 

Prickly sida (teaweed) p p p p p p G G 

Ragweed p p p p p p p p 

Smartweed p p p p p p G G 

Eclipta p p p p p p p p 

Carpetweed G G G G F-G F F-G F-G 

Spurred anoda (cottonweed) p p p P-F p p G G 

Velvetleaf p p p P-F p p F-G F-G 

Tropic croton p p p P-F p p p p 

LD CROPS 1996 
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Table 2. Weed Species Response to Herbicides for Peanuts (cont.) 

Postemergence Herbicides 

Starflre Poaat Tough+ 
+ 

Pursuit 9afte 2,408 2,408 ~ BaaEvai4 BBB' 9am5P RE ~ 
ACEP<.E. ~ RE RE RE RE RE RE 

Texas panicum P-F E N G-E F N p N E N 

Barnyardgrass G G p G P-F N p N E N 

Crabgrass P-F G p G P-F N p N E N 

Goosegrass p E p G-E P-F N p N E N 

Fall panicum P-F E p F-G P-F N p N G N 

Signalgrass, broadleaf G E p G-E P-F N p N E N 

Foxtails G E p G-E P-F N p N E N 

Nutsedge F-G P-F p F FG G p F N P-F 

Cocklebur G E E E E E G E N E 

Jimsonweed G E F G E E E E N G 

Lambsquarters, p F G F-G FG G G G N E 
common 

Morning-glory F-G F E G-F F FG G-E G N G-E 

Pigweed, common E E G G G P-F E G N E 

Prickly sida {teaweed) p P-F F p G G p F-G N F-G 

Ragweed, common p F F-G F G FG G G N p 

Smartweed G G F G G E G E N p 

Eclipta p F-G p p F p G G-E N F 

Carpetweed F-G F-G F F-G p p G G N p 

Spurred anoda F-G p p p G G p F N F 
{ cottonweed) 

Velvetleaf F-G F p F G G P-F F-G N G 

Tropic croton p F P-F F F p E E N p 

Response expressed as activity on emerged seedlings in early stages of development at relatively low rates. Control is erratic or 
poor on weeds if they are larger. 

E = excellent control, 90% or better P = poor control; 25 to 50% 
G = good control; 75 to 90% N = essentially no control; less than 25% 
F = fair control, 50 to 75% 

Stage: PPI = Preplant soil incorporated POE = Postemergence 
PRE = Preemergence AC = At cracking 

2 Residual control only; will not control emerged weeds. 

3 Control of emerged weeds only, 1 inch tall or smaller. 

4 Assumes optimum conditions and addition of crop oil concentrate. 

5 Rating assumes optimum rates and ratios of Basagran and Blazer; see labels. 

6 Rating assumes weeds 2 inches tall or smaller. 
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Table 3. Recommended weed sizes for treatment and application rates for control of annual 
and perennial grasses with Poast or Poast Plus. 

Species 

Large Crabgrass 
Smooth crabgrass 
Goosegrass 

Broadleaf signalgrass 
Fall panicum 
Texas panicum 
Foxtails 
Witch grass 

Seedling johnsongrass 

Shattercane 

Volunteer com 

Bermudagrass 

Rhizome johnsongrass 

Weed size 

up to 4 inches 

3-8 inches 

6-18 inches 

6-20 inches 

1st application: Before plant diameter 
exceeds 6 inches or leaf height above 
ground exceeds 1 inch 

2nd application: When new plants or 
regrowth is 1-4 inches tall 

1st application: Weeds 10-15 inches 

2nd application: When new plants or 
regrowth is 6-12 inches tall 

Application 8 rate per acre 

Poast Poast Plus 

1.0 pt 1.5 pt 

1.0 pt 1.5 pt 

1.0 pt 1.5 pt 

1.0 pt 1.5 pt 

1.0 pt 1.5 pt 

1.5 pt 2.25 pt 

1.0 pt 1.5 pt 

1.5 pt 2.25 pt 

1.0 pt 1.0 pt 

a Always add 2 pints per acre of crop oil concentrate when using Poast or Poast Plus (all grasses). 
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Table 4. Recommended weed sizes for treatment and application rates for control of 
annual broad leaf weeds with Basagran, Blazer, and Storm. 

1.0 pt/A Basagran 1.5 pt/A Basagran 2.0 pt/A Basagran 1.5 pt/ A Storm 

Species 

Prickly sida 

Common ragweed 

Cocklebur 
Morning-glory 

Pitted 

Others 

Smartweed 

Jimsonweed 
Pigweed 
Lambsquarters 

Tropic croton 

Spurred anoda 

Velvetleaf 

Eclipta 

Species 

Prickly sida 
Common ragweed 
Cocklebur 
Morning-glory 

Pitted 
Others 

Smartweed 
Jimsonweed 
Pigweed 
Lambsquarters 

Tropic croton 
Spurred anoda 
Velvetleaf 
Eclipta 

Max. Leaf 
Number 

2-4 

4h 
4 

Max. Ht. 
(inches) 

a 

4 

4h 
4 

1.0 pt/A 

Max. Leaf 
Number 

2 

2 

3 

2 

g ---
aControl not claimed on label. 
b 

Add crop oil concentrate according to label directions. 

Max. Leaf 
Number 

6 

2-6 

4c 

4C 
6 

6 

6d 
2 

6 

4a 

Blazer 

Max. Ht. 
(inches) 

<2 

<2 

3 

<2 

g ---

Max. Ht. Max. Leaf Max. Ht. 
(Inches) Number (Inches) 

3 6-8 4 

4-6b 3b 
6 6-10 10 

4c suoc suoc 
4C suoc suoc 
6 6-10 10 

6 6-10 10 

1.sd 4-8d 2d 
2 2-4 4 

3 6-8 4 

2a 4-6 5 

1.5 pt/A Blazer 

Max. Leaf Max. Ht. 
Number (Inches) 

4 4 

4 2 

6 6 
4 2 

2 2 

g g --- ---

c 
See label for Special Use Directions. Label claims control only with two applications. 

Max. Leaf 
Number 

4 

4-6 

2-6 

4 

4 

6 

6 

4-6 

sj 
4i 

4i 
___ k 

2.0 pt/A 

Max. Leaf 
Number 

6 
2-4 

4 
3 
4 
8 
6 

3f 

2 

g ---

d Control of this species not claimed on peanut label but is claimed on soybean label. Add 2.0 pt of crop oil concentrate per acre. 
e 
Add 1.0 pt of nonionic surfactant per 100 gallons of spray solution. 

f 
Add 1.0 pt of nonionic surfactant per 100 gallons of spray solution. 

gControl not claimed on label. Experience indicates that 2.0 pt/A plus surfactant will suppress 1-2 inch Eclipta. 
h 
Follow with second application of 1.0 pt/ A, 7-14 days later if needed. 

i 
Control may be inconsistent with this rate of Storm. 

jControl not claimed on label, field experience indicates that Storm is very effective on tropic croton under 4 inches in height. 
k 
Control not claimed on label, field experience indicates that Storm is effective on eclipta under 2 inches in height. 

Max. Ht 
(inches) 

2 

3 

6 

4 

4 

6 

6 

2 

sj 
2i 

2i 
___ k 

Blazer 

Max. Ht. 
(Inches) 

3 
2-4 

2 
2 
4 
8 
3 

1f 

2 

g ---
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Table 5. Restrictions on feeding herbicide-treated peanut vines to livestock. 

Do not feed treated vines to 
Herbicide livestock No feeding restrictions on label 

Bal an x 
Basagran x 
Blazer x 
Dual x 
Starfire x 
Lasso x 
Poast/Poast Plus x 
Prowl x 
Son al an x 
Storm x 
Vemam x 
2,4-DB 

(Butyrac, Butoxone) x 
Pursuit x 
Tough x 
Table 6. Suggested rain-free periods after applications of Postemergence Herbicides and 

tank mixes. 

Herbicide or tank mix Rain-free period (hours) 

2,4-DB NR1 

Basagran NR2 

Blazer NR2 

Starfire 0.5 

Poast/Poast Plus 

Storm NR2 

Pursuit 

Tough 1-2 

NR1 =No restrictions on label. Suggest at least 1 hour for best results. 
NR2 = No restrictions on label. Suggest 4-6 hours for best results. 

Table 7. Recommended spray volume and pressure for Postemergence Herbicides. 

Ground Applicatlona Aerial Application 

Spray volume Spray volume Spray pressure 
Herbicide (gal/acre) (psi) (gal/acre) 

Basagran Minimum20 Minimum40 

Blazer Minimum20 Minimum40 Minimum 10 

Storm Minimum20 Minimum40 Minimum 10 

Poast 5-20 40-60 Minimums 

Tough Minimum20 Minimum30 

Note: Information in this table was taken from product labels. 

a Use only flat-fan or high-pressure hollow-cone nozzles. Do not use flood nozzles or whirl-chamber nozzles. Most 
postemergence herbicide labels caution against use of controlled-droplet applicators (CDAs). See labels for details. 

LD CROPS 1996 ' 
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Table 8. Adjuvant recommendations for Postemergence Herbicides 

Herbicide 

Basagran 

Blazer 

Starfire 

Poast 
Poast Plus 

Pursuit 

Storm 

Application Method 

Ground 

Air 

Ground or Air 

Ground 

Ground or Air 

Ground 

Ground or Air 

Adjuvant recommendations 

2.0 pt/A crop oil concentrate when treating lambsquarters, 
common ragweed, hemp sesbania, or yellow riutsedge. 
Vegetable oils may be used. Use 1.0 gal/A of 30 percent 
nitrogen instead of crop oil concentrate if velvetleaf is the 
primary target weed. 

1.0 pt/A crop oil concentrate when treating lambsquarters, 
common ragweed, hemp sesbania, or yellow nutsedge. 
Vegetable oils may be used. Do not use 30 percent nitrogen 
with aerial applications. 

Use 0. 125 percent nonionic surfactant for most weeds. For 
crotalaria, lambsquarters, hemp sesbania, or cowpea, use 
0.25 percent nonionic surfactant or 0.5 to 1.0 gal/A of 30 
percent nitrogen. 

Use 0.125 percent nonionic surfactant in cracking stage 
sprays. 

2.0 pt/A crop oil concentrate. Vegetable oils may be used. 
2.0 pt/A Dash. 

Use 0.125 percent nonionic surfactant or use Dash surfactant 
at 1.0 qt/A. 

1.0 pt/A crop oil concentrate. Vegetable oils may be used. 

Note: Information in this table was taken from product labels. See the labels. See the labels for adjuvant recomendations with specific 
tank mixes. 

Adjuvant rates given in percentages are on a volume/volume basis: 
0.125 percent - 1 pint per 100 gallons of spray solution 
0.25 percent - 1 quart per 100 gallons of spray solution 
0.50 percent - 2 quarts per 100 gallons of spray solution 
1.00 percent - 4 quarts per 100 gallons of spray solution 
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Cotton 
C. W. Swann, Extension Weed Scientist, Tidewater AREC 

H. P. Wilson, Weed Scientist, Painter AREC 

Weed problem 

PREPLANT INCORPORATED 

Chemical rate 
per acre 

Spurred anoda, velvetleaf, Clomazone 0.5 lb 
jimsonweed, lambsquarters, 
common ragweed, pennsylvania 
smartweed, spurge spp. and 
prickly sida 

Bamyardgrass, broadleaf Pendimethalin 
signalgrass, carpetweed, 0.5-0.75 lb 
crabgrass, fall panicum, Florida 
pusley, foxtails, goosegrass, 
johnsongrass seedlings, 
lambsquarters, pigweed, 
purslane, sandbur, Texas 
panicum, wild cane, shattercane 

Bamyardgrass, broadleaf Trifluralin 0.5-0. 75 lb 
signalgrass, carpetweed, 
crabgrass, fall panicum, Florida 
pusley, foxtails, goosegrass, 
johnsongrass seedlings, 
lambsquarters, pigweed, 
purslane, sandbur, Texas 
panicum, wild cane, shattercane 

Product per acre Remarks and Precautions 

Command 1.0 pt Apply preplant and incorporate 
shallow immediately. Use disulfoton 
or phorate organophosphate 
insecticide in furrow to protect 
against Command injury to cotton. 
At this rate, Command will not 
adequately control annual grasses 
full-season. Combine with a DNA 
herbicide for improved· annual grass 
control. Follow the Command label 
closely to prevent damage to 
desirable plants as a result of off
site movement. Observe buffer 
restrictions and do not apply within 
1000 feet of towns and housing 
developments, commercial fruit/nut 
or vegetable production, 
greenhouses or nurseries. Cotoron 
is generally still needed for improved 
control of annual weeds including 
pigweed, species, common 
ragweed, common lambsquarters 
and others but should be applied at 
low labelled rates. 

Prowl 3.3EC 1.2-1.8 pt Apply and incorporate 1-2 inches 
deep within 7 days after application. 
Follow label for proper soil 
incorporation procedures. Lower 
rate is safest to cotton. 

Treflan 4EC 1.0-1.5 pt Incorporate within 24 hours after 
application. Follow label for proper 
soil incorporation procedures. 
Lower rate is safest to cotton. 



Weed Problem 
Chemical rate 
per acre Product per acre 

PREPLANT INCORPORATED OR SPLIT APPLICATION 

Barnyardgrass, broadleaf Norflurazon 1.0-1.2 
signalgrass, carpetweed, 
crabgrass, fall panicum, foxtails, 
goosegrass, johnsongrass 
seedlings, lambsquarters, 
pigweed, purslane, prickly sida, 
spurred anoda, tropic croton, 
nutsedge suppression 

PREEMERGENCE (BAND APPLICATION ONLY) 

Velvetleaf, spurred anoda, Clomazone 0.16 lb 
lambsquarters, and suppression 
of jimsonweed, spurge, prickly 
sida, common ragweed. 

PREEMERGENCE 

Fair to good control of cocklebur, 
jimsonweed, lambsquarters, 
morningglories, pigweed, prickly 
sida, sicklepod, ragweed, tropic 
croton 

Fluometuron 1.0-2.0 

Zorial 80DF 1.25-1.5 lb 

Command 5.3 oz 

Cotoran 4L 1.0-2.0 qt 

Meturon 4L 1.0-2.0 qt 

Cotoran 85DF 1.18-2.35 
lb 

Meturon SODF 1.25-2.5 lb 

WEEDS: Cotton 325 

Remarks and Precautions 

See label for specific rates on 
various soils. Incorporate 2-3 inches 
deep. The full rate of norflurazon may 
be incorporated or a half rate 
incorporated and a half rate applied 
preemergence. Rotate only to 
cotton, soybeans or peanuts within 
16 months of application. Provides 
suppression of yellow and purple 
nutsedges. May be tank mixed with 
trifluralin or pendimethalin. On light, 
sandy soils, low in organic matter, 
use the lower rate. 

A special 24C label for 
preemergence Command 
applications in Virginia is approved. 
Command must be applied In a 
12 inch band at a maximum 
rate of 5.3 oz/A {comparable to 
1.0 pt/A broadcast). Use disulfoton 
or phorate organophosphate 
insecticides in furrow to protect 
against Command injury to cotton. 
Follow the Command label closely to 
prevent damage to desirable plants 
as a result of off-site movement. 
Observe buffer restrictions and do 
not apply within 1500 feet of towns 
and housing developments, 
commercial fruit/nut or vegetable 
production, greenhouses or 
nurseries. Cotoron is generally still 
needed for improved control of 
annual weeds including pigweed 
species, common ragweed, 
common lambsquarters and others 
but should be applied at low labeled 
rates. Many growers have 
successfully obtained up to 4 
weeks control of velvetleaf, spurred 
anoda, jimsonweed and perhaps a 
few others with Command rates as 
low as 2.0 oz/A in the band. These 
low rates further reduce the 
potential for off-site movement. 

Apply to soil surface after planting, 
before crop and weeds emerge. On 
light, sandy soils, low in organic 
matter, use the lower rate. May be 
tank mixed with norflurazon. Plant 
only cotton within 6 months of last 
application. 
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Weed problem 

PREEMERGENCE (cont.) 

Chemical rate 
per acre 

Annual grasses, yellow nutsedge Metolachlor 1.25 to 
suppression 1.5 lb 

Product per acre 

Dual SE or 

Dual 117.SE 

Remarks and Precautions 

A special 24C label in Virginia 
permits preemergence 
application of Dual in cotton. 12.9. 
not Incorporate. Crop injury has 
been observed, especially when 
heavy rainfall is received shortly 
after planting or shortly after cotton 
emergence. Dual rates should be 
kept at the minimum for various soil 
types and Dual should not be 
applied to sands or loamy sand 
soils. Dual may be most useful in 
no-till cqtton and for suppression of 
yellow nutsedge. · 

POSTEMERGENCE OVER-THE-TOP: ANNUAL GRASSES 

Bamyardgrass, broadleaf Clethodim Select 2EC 6.0-8.0 oz Apply to actively growing grasses at 
the rate and size range indicated on 
the label for the individual grass 
species. Apply with 10 to 40 gallons 
of water per acre and 20 to 60 psi. Do 
not use flood type nozzles. Always 
add 2 pt/A of crop oil concentrate. 

signalgrass, fall panicum, 0.094-0.125 lb 
foxtails, johnsongrass seedlings, 
goosegrass, crabgrass, 
shattercane, Texas panicum, 
volunteer com 

Bamyardgrass, broadleaf 
signalgrass, fall panicum, 
foxtails, johnsongrass, 
crabgrass, shattercane, Texas 
panicum, and volunteer com 

Barnyardgrass, broadleaf 
signalgrass, fall panicum, 
crabgrass, foxtails, johnsongrass 
seedlings, Texas panicum, 
goosegrass, shattercane and 
volunteer com 

Sethoxydim Poast 1.5EC 1.0-2.0 pt 
0.19-0.38 lb or 
+ crop oil concentrate Poast Plus 1.5-3.0 pt 

+ crop oil concentrate 
or Dash 2.0 pt 

Fluazifop-P 0.19 lb Fusilade DX 2EC 12.0 oz 
+ crop oil concentrate 

Apply to actively growing grasses at 
the rate and size range indicated on 
the label for the individual grass 
species with 10-20 gal of water per 
acre and 40 psi. Do not use flood 
type nozzles. Always add 2.0 pt/A of 
either crop oil concentrate or Dash. 

Apply to actively growing grasses at 
the rate and growth stage indicated 
on the label for the individual grass 
species with a minimum of 10.0 gal 
of water per acre and 30-60 psi. Do 
not use flood nozzles. Add 1 % crop 
oil concentrate or 0.25% nonionic 
surfactant to the spray mixture. 

POSTEMERGENCE OVER-THE-TOP: PERENNIAL GRASSES 

Rhizome johnsongrass 

Bermudagrass 

IELD CROPS 1996 

Clethodim 0.125-0.16 lb 
+ crop oil concentrate 
+ (Sequential treatment 

on regrowth) 
clethodim 0.094-0.16 lb 
+ crop oil concentrate 

Clethodim 0.125-0.25 lb 
+ crop oil concentrate 
+ (Sequential treatment 

on regrowth) 

Clethodim 0. 125-0.25 lb 
+ crop oil concentrate 

Select 2EC 8.0-16.0 oz Apply to actively growing 
+ crop oil conce~trate johnsongrass at the rate and stage 
2.0 pt indicated on the label. Apply the 

first application to jotfnsongrass 12-
+ Select 2EC 6.0-8.0 oz 24 inches high. Apply regrowth 
+ crop oil concentrate treatments to 6-8 inch 
2.0 pt johnsongrass. 

Select 2EC 8.0-16.0 oz Apply to actively growing 
+ crop oil concentrate bermudagrass at the rate and stage 
2.0 pt indicated on the label. Apply the 

first application to bermudagrass up 
+ Select 2EC 8.0-16.0 oz to 6 inches in diameter. Apply 
+crop oil concentrate 2.0 regrowth treatments t~ . 
pt bermudagrass up to 6 inches in 

diameter. 



Weed Problem 
Chemical rate 
per acre Product per acre 

POSTEMERGENCE OVER-THE-TOP: PERENNIAL GRASSES (cont.) 

Rhizome johnsongrass, 
Bermudagrass (wiregrass) 

Rhizome johnsongrass, 
bermudagrass, (wiregrass) 

Rhizome johnsongrass 

Bermudagrass 

Fluazifop-P 0.19 lb 
+ crop oil concentrate 

+ (sequential treatment 
on regrowth) 
Fluazifop-P 0.125 lb 

+ crop oil concentrate 

Quizalofop 0.12 lb 
+ crop oil concentrate 
+ (Sequential treatment 

on regrowth) 
Quizalofop 0.09 lb 
+ crop oil concentrate 

Sethoxydim 0.19 lb 
+ crop oil concentrate 
+ (sequential treatment 

on regrowth) 
Sethoxydim 0.19 lb 
+ crop oil concentrate 

Sethoxydim 0.28 lb 
+ crop oil concentrate 
+ (sequential treatment 

on regrowth) 
Sethoxydim 0.19 lb 
+ crop oil concentrate 

EARLY POSTEMERGENCE: OVER-THE-TOP 

Fusilade DX 2EC 12 oz 
+ crop oil concentrate 
2.0 pt 

+ Fusilade DX 2EC 8 oz 

+ crop oil concentrate 
2.0 pt 

Assure II 0.88EC 10 oz 
+ crop oil concentrate 
2.0 pt 

+ Assure II 0.88EC 7 oz 
+ crop oil concentrate 
2.0 pt 

Poast 1.0 pt or Poast 
Plus 1.5 pt 
+ crop oil concentrate 

or Dash 2.0 pt 
+ Poast 1.0 pt or Poast 

Plus 1.5 pt 
+ crop oil concentrate 

or Dash 2.0 pt 

Poast 1.5 pt or Poast 
Plus 2.25 pt 
+ crop oil concentrate 

or Dash 2.0 pt 
+ Poast 1.0 pt or Poast 

Plus 1.5 pt 
+ crop oil concentrate 

or Dash 2.0 pt 

Cocklebur, jimsonweed, morning- Bromoxynil 0.38-0.5 lb Buctril 4E 0. 75-1.0 pt 
glory spp., pennsylvania 
smartweed, pigweed spurred 
anoda, prickly sida, spurges, 
velvetleaf and others 

Cocklebur MSMA 0.75 Bueno 6 1.0 pt 

WEEDS: Cotton 327 

Remarks and Precautions 

Apply to actively 'growing 
johnsongrass 8-18 inches high. 
Apply regrowth to treatments when 
6-12 inches high. 

or 
Apply to actively growing 
bermudagrass 4-8 inches in 
diameter. If necessary apply 
regrowth treatments to 
bermudagrass with a runner length 
of 4-8 inches. 

Apply to actively growing 
Johnsongrass when 1 O to 24 inches 
tall or bermudagrass up to 6 inches 
in diameter. Apply regrowth 
treatments to 6-10 inch 
johnsongrass, or 6 inch diameter 
bermudagrass. 

Apply to actively growing grass. 
Apply first treatment to 
johnsongrass 15-20 inches high. 
Apply regrowth treatments to 6-10 
inch johnsongrass. 

Apply to actively grewing grass. 
Apply first treatment to 
bermudagrass plants less than 6 
inches in diameter and regrowth 
treatments to plants 1-4 inches in 
diameter. 

FOR USE ONLY ON 
TRANSGENIC "BXN" COTTON 
VARIETIES 

Apply as an early postemergence 
treatment to small weeds. Adjust 
lambsquarters, rate to weed size as 
specified by label. Multiple 
applications may be made but no 
more than 1.0 pt/acre per 
application. If Buctril 4EC is applied 
in a band, the maximum use rate 
may be concentrated in the band. 
Do not use more than 3.0 pt/planted 
acre per season. Control of 
pigweed spp. may not be adequate. 

May be applied over-the-top of crop 
and weeds when cotton is 3 to 6 
inches tall. Crop response may 
include stunting, stem reddening, 
yield reduction and delay of 
maturity. Add 2 to 4 pt nonionic 
surfactant per 100/gal spray mix. 

FIELD CR0PS"l 261 



328 WEEDS: Cotton 

Weed problem 
Chemical rate 
per acre Product per acre 

EARLY POSTEMERGENCE: OVER-THE-TOP (cont.) 

Cocklebur, jimsonweed, pigweed 

Pigweed species, common 
cocklebur, morning-glory species 
(may be weak against tall 
morning-glory) wild radish, prickly 
sida (less than 1 inch tall), 
Pennsylvania smartweed, 
spurred anoda, velvetleaf 

Fluometuron 1.0 Cotoran 4L 1.0 qt 
or 
Cotoran 85DF 1.2 lb 

Pyrithobac 0.062 lb/acre Staple 1.2 ozlacre (1 
+ 0.25% non-ionic packeV5 acres)+ non-
surfactant ionic surfactant at 1 

qV100.0 gal 

EARLY POSTEMERGENCE DIRECTED: COTTON 3-6 INCHES TALL 

Remarks and Precautions 

May be applied over-the-top of crop 
and weeds when cotton is 3 to 6 
inches tall. For use only where crop 
loss due to weeds is likely. 
Moderate to severe crop injury may 
occur and may include maturity 
delay and yield reduction. 

Apply 1.2 ozJA Staple with 0.25% v/v 
(1 qV100.0 gal) non-ionic surfactant 
to control small annual broadleaf 
weeds listed. Staple may be applied 
to postemergence broadcast over
the-top of cotton, in a band over-the
top of cotton, or post-directed to 
cotton but over-the-top of weeds. 
Make applications to small, actively 
growing weeds after cotton has a 
true leaf. Cotton may be injured from 
Staple applied under cool, wet 
conditions. For control, rainfall 
should not occur for 4 hoursSee 
Label. 

•Please note: post-directed recommendations are based on broadcast rates. If a band is applied, (example: 12" band for 
36" rows) the quantity should be reduced to 1/3 of the broadcast amount. 

Cocklebur, yellow nutsedge, 
purple nutsedge 

Cocklebur, jimsonweed, 
lambsquarters, morning-glory, 
pigweed, ragweed, tropic croton 

MSMA 

OR 
DSMA 

2.0 lb 

3.6 lb 

Fluometuron 1.0-2.0 lb 

+MSMA* + 2.0lb 

Various brands and 
formulations 
2.66 pt MSMA (6.0 lb/gal 
formulations) 

OR 
4.0 qt DSMA (3.6 lb/gal 
formulations) 

Cotoran 4L 1.0-2.0 qt 
OR 

Meturon 4L 1.0-2.0 qt 
OR 

Cotoran 85DF 1.2-2.4 lb 
OR 

Meturon 80DF 1.25-2.5 
lb 
+ 

MSMA 2.66 pt 
(6.0 lb/gal formulations) 

Apply as a directed spray to cotton 
at least 3 inches tall. Do not apply 
after first blooms appear. Refer to 
the product label to determine if 
surfactant should be added. Two 
applications per season may be 
made. May be tank mixed with 
fluometuron. 

Apply as a directed spray to cotton 
at least 3 inches tall. Best results 
are obtained if applied to weeds 2 
inches tall or less. Apply with a 
nonionic surfactant. Do not apply 
after first bloom if tank mixed with 
MSMA or DSMA. 



Weed Problem 
Chemical rate 
per acre Product per acre 

LATE POSTEMERGENCE DIRECTED: COTTON 6-8 INCHES OR LARGER 

WEEl)S: Cotton 329 

Remarks and Precautions 

*Please note: post-directed recommendations are based on broadcast rates. If a band is applied, (example: 12" band for 
36" rows) the quantity should be reduced to 1/3 of the broadcast amount. 

Cocklebur, yellow nutsedge, 
purple nutsedge 

MSMA 

OR 

DSMA 

Cocklebur, ragweed, jimsonweed, Cyanazine 
morning-glory, pigweed, prickly + MSMA * 
sida, spurred anoda, tropic 
croton, velvetleaf 

2.0 lb 

OR 

3.6 lb 

Various brands and 
formulations 
2.66 pt MSMA 
(6.0 lb/gal formulations) 
OR 

4.0qt DSMA 
(3.6 lb/gal formulations) 

0.6-1.0 lb Bladex 4L 0.6-1.0 qt 

+ 2.0lb OR 

Bladex 90DF 0.7-1.1 lb 

+ MSMA 2.66 pt 
(6.0 lb/gal 
formulations) 

Apply as a directed spray. Do not 
apply after first blooms appear. 
Refer to the product label to 
determine if a surfactant should be 
added. Two applications per 
season may be made. Primarily 
controls nutsedge and cocklebur. 
May be tank mixed with 
fluometuron, cyanazine, lactofen, 
or oxyfluorfen to broaden the 
control spectrum. 

Apply as a directed spray to cotton 
at least 6 inches tall. Apply with a 
nonionic surfactant at 4.0 pt per 100 
gal spray mix.* 

Up to two applications may be made 
per season. Bladex alone may be 
applied through layby. 

*Do not apply tank mixture with 
MSMA or DSMA after first bloom. 

Cocklebur, ragweed, jimsonweed, Fluometuron 1.0-2.0 lb Cotoran 4L 1.0-2.0 qt Apply as directed spray. Use 1.0 to 
1.5 lb ai/A fluometuron for weeds up 
to 3 inches tall. Apply with 4.0 
pt/100 gal nonionic surfactant.* Do 
not apply with MSMA or DSMA after 
first bloom. 

lambsquarters, morning-glory, + OR 
pigweed, prickly sida, smartweed, MSMA* 2.0 lb Meturon 4L 1.0-2.0 qt 
tropic croton 

Cocklebur, ragweed, 
jimsonweed, lambsquarters 
pigweed, prickly sida, 
smartweed, tropic croton, 
velvetleaf 

Cocklebur, ragweed, 
jimsonweed, lambsquarters 
pigweed, prickly sida, 
smartweed, tropic croton, 
velvetleaf 

Oxyfluofen 
+ 
MSMA 

Lactofen 
+ 
MSMA 

OR 
Cotoran 85DF 1.2-2.4 lb 
OR 
Meturon SOW 1.25-2.5 lb 
+ 
MSMA (6.0 lb/gal 2.66 pt 
pt formulations) 

0.25-0.51b Goal 1.6E 1.25-2.5 pt 
+ 

2.0 lb MSMA(6 lb/gal 2.66 pt 
formulations) 

0.2 lb Cobra2EC 12.5 oz 

Apply to cotton at le·ast 6 inches tall 
(preferably 8-10 inches tall). Apply 
with nonionic surfactant (2.0 pt/100 
gal spray mix). May make 2 
applications per season. Apply only 
with precjsjon directed spray 
equipment. Do not exceed 0.5 lb 
al/A oxyfluofen per year. Do not 
apply with MSMA or DSMA after first 
bloom. 

Apply to cotton at least 6 inches 
+ tall. Apply with nonionic surfactant 

2.0 lb MSMA(6 lb/gal 2.66 pt (2.0 pt/100 gal spray mix) or crop oil 
formulations) concentrate (0.5 to 1.0 pt/acre). 

Apply only with precision directed 
spray equipment. Make only one 
application of Cobra per season. 

* DSMA at 3.6 lb al/A may be substituted for MSMA at 2.0 lb ai/A. Some brands of DSMA or MSMA contain surfactant while 
others do not. Refer to product labels for information on surfactant use. Do not apply either product after first bloom. 
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330 WEEDS: Cotton 

Weed problem 
Chemical rate 
per acre 

LAYBY: COTTON AT LEAST 12 INCHES TALL 

Product per acre Remarks and Precautions 

*Please note: post-directed recommendations are based on broadcast rates. If a band is applied, {example: 12" band for 
36" rows) the quantity should be reduced to 1/3 of the broadcast amount. 

Cocklebur, ragweed, Cyanazine 0.8-1.6 lb Bladex 4L 0.8-1.6 qt 
jimsonweed, morning-glory, Bladex 90DF 0.9-1.8 lb 
pigweed, prickly sida, spurred 
anoda, tropic croton, velvetleaf 

Cocklebur, jimsonweed, 
lambsquarters, morning-glory, 
pigweed, ragweed, tropic croton 

Cocklebur, jimsonweed, 
lambsquarters, morning-glory, 
pigweed, ragweed, tropic croton, 
velvetleaf 

Fluometuron 1.0 lb 

Linuron 1.0 lb 

Cotoran 4L 1.0 qt 

Meturon 4L 1.0 qt 

Cotoran 85DF 1.2 lb 

Meturon 80DF 1.25 lb 

Lorox 50DF 

Lorox 4L 

Linex 4L 

2.0 lb 

1.0 qt 

1.0 qt 

Apply as a directed spray. Adjust 
rate according to soil texture. Use 
0.8 lb ai/A on coarse textured soils, 
1.2 lb ai/A on medium textured soils 
and up to 1.8 lb ai/A on fine textured 
soils. Apply with a nonionic 
surfactant at 2.0 qt per 100 gal 
spray solution. 

Apply as a directed spray. Apply 
with a nonionic surfactant at 2.0 qt 
per 100 gal spray solution. Do not 
apply within 60 days of harvest. Do 
not plant to rotation crops within 6 
months of the last fluometuron 
application. 

Apply as a directed spray to cotton 
at least 20 inches tall. Apply with a 
nonionic surfactant at 2.0 qt per 100 
gal spray solution. Do not apply to 
sand or loamy sand soil containing 
less than 1 % organic matter. Do not 
plant any rotation crop within 4 
months of application. 
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Weed Control In Cotton* 
Table 1 - Relative effectiveness of herbicides for cotton 

Goosegrass Crabgrass Foxtails Johnsongrass Purple & Yellow Bermudagrass 
(rhizome) nutsedge 

Broadleaf Falll Johnsongrass Texas 
signalgrass panic um (seedling) panicum Shattercane 

, PREPLANT INCORPORATED 
Prowl G G E G E G p G N 
Treflan G G E G E G p G N 
Zorial F-G G E G E G p F F 

: PREEMERGENCE 
Cotoran F-G p F-G F G p p p p 
Dual F-G F-G F-G F-G p N p P-F 
Zorial G G E G E G p F P-F 

POSTEMERGENCE 
Assure II E E F E E E E E N 

Bladex F F F F F G F p p 

Bugle E E G E E E F-G E N 

Cobra p p p p p p p p p 

Cotoran p p p p p p p p p 

Fusilade E G-E G E E E G-E G N 

Goal G G G G G p p p F-G 

Lorox G G E E E E p G F-G 
MSMA/DSMA G G G G G G F P-F G 

Poast E E G E E E G E N 

Select E E G E E E G E N 

Staple N-P N-P N-P N-P N-P N-P N-P N-P N-P 

Weed Control in Cotton* 
Table 1 - Relative effectiveness of herbicides for cotton (continued) 

PREP LANT INCORPORATED 

Cocklebur Lambsquarters Pigweed Common Smartweed 
Ragweed 

Morning-glory Tropic Spurred 
Jimsonweed (annual spp.) Croton Sicklepod anoda 

Prowl N N G p G p N N p N 
Treflan N N G p G p N N p N 
Zorial F p G F F-G G-E G p F G 

.,..,...., ...... · · , ·"" 

PREEMERGENCE 
Command p G G p p F-G F-G N F-G G-E 
Coto ran F F E F-G G G G F F F 
Dual N N p N F N p N p G 
Zorial F F G F F-G G-E G p G-E G 

POSTENfE
0

R G ENCE 
Assure N N N N N N N N N N 
Blad ex E G F-G E F G E G F-G G 
Buctril G G G-E F-G F p F-G p G G-E 
Cobra E G-E P-F p E F-G G P-F F F 
Cotoran E F-G G F G G G-E F G p 

Fusilade N N N N N N N N N N 
Goal E E G G E E G G E F 
Lorox G G G G E G G-E G-E G G 
MSMA/DSMA E F P-F p P-F P-F F p p p 

Poast N N N N N N N N N N 
Select N N N N N N N N N N 
Staple E E p G E N p N-P G-E F-G 

• E (Excellent) = 90 to 100 percent control, G (Good) = 80 percent control or better, F (Fair) = 60 to 80 percent control, 
P (Poor) = 20 to 60 percent control, N (None) = less than 20 percent control. 
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332 WEEDS: Cotton 

Table 2 - Application Rates and Perennial Grass Sizes for Treatment with 
Assure, Fusilade DX, Poast, and Select a 

(Rainfree period is 1 hour for each herbicide listed below.) 

Weed Size and Herbicide Rateb 
(oz/ A) 

Herbicide Weed First Application Second Applicationc 

Assure II Rhizome 10-24 inches 6-10 inches 
johnsongrass 10 oz 7oz 

Bermudagrass up to 6 inches up to 6 inches 
10 oz 7oz 

Fusilade DX Rhizome 8-18 inches 6-12 inches 
johnsongrass 12 oz 8oz 

Bermudagrass 4-8 inches 4-8 inches 
12 oz 8oz 

Poast Rhizome 15-25 inches 6-12 inches 
johnsongrass 16 oz 16 oz 

Bermudagrass 24 oz 1-4 inches 
16 oz 

Poast Plus Rhizome 15-25 inches 6-12 inches 
johnsongrass 24 oz 24oz 

Bermudagrass 6 inches or less in diameter 1-4 inches 
36 oz 24 oz 

Select Rhizome 12-24 inches 6-10 inches 
johnsongrass 8-16 oz 6-8 oz 

Bermudagrass 6 inches or less in diameter 6 inches or less in diameter 
8-16 oz 8-16 oz 

a Taken from product labels. 

b Weed size refers to height of johnsongrass and length of bermudagrass runners. 

c Make second application only if needed to control regrowth or new plants. Size refers to regrowth or new plants. 
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POAST 
Height Rate 

Species (in.) (oz/A) 
Barnyard grass 3-8 16 

8 24 
Broadleaf 1-4 12 
signalgrass 3-8 16 

8-12 24 
Crabgrass 3-6 16 
CrowfootQrass 
Fall panicum 1-4 12 

3-8 16 
8-12 24 

Foxtails 1-4 12 
giant 3-8 16 

8-16 24 
Green 1-4 12 

3-8 16 
8-16 24 

Yellow 3-8 16 
8-16 24 

Goosegrass 1-3 12 
3-6 16 

Seedling 3-8 16 
iohnsonorass 8-16 24 
Sandbur -- --
Shattercane 6-18 16 
Texas 1-4 12 
panic um 3-8 16 

8-12 24 
Volunteer 1-12 12 
corn 6-20 16 

a Taken from product labels; 
- - control not claimed on label. 

Table 3 - Application Rates and Annual Grass Sizes for Treatment with 
Assure II, Fusilade DX, Poast, Poast Plus, and Select • a 

( Rainfree period is 1 nour for each herbicide listed below. ) 

POAST PLUS FUSILADE DX ASSURE II SELECT 
Height Rate Height Rate Height Rate Height 
(in.) (oz/A) (in.) (oz/A) (in.) (oz/A) (in.) 
3-8 24 2-3 12 2-6 8 2-6 

1-4 18 2-4 12 2-6 8 2-6 
4-8 24 

3-6 24 1-2 12 2-6 8 2-6 
2-6 7 2-6 

1-4 18 2-6 12 2-6 7 2-6 
3-8 24 

1-4 18 2-6 12 2-8 7 2-12 
4-8 24 

1-4 18 2-4 12 2-4 7 2-6 
4-8 24 

1-8 24 2-4 12 2-4 7 2-6 

1-3 18 2-4 8 2-6 7 2-6 
3-6 24 
1-8 24 2-8 6 2-8 5 4-10 
8-16 36 
-- -- 2-4 12 2-6 7 2-6 
6-18 24 6-12 6 6-12 5 4-10 
1-4 18 2-8 12 2-4 8 2-6 
4-8 24 

1-12 18 12-24 6 6-18 5 4-18 
12-20 24 

Rate 
(oz/A) 
6-8 

6-8 

6-8 
6-8 
6-8 

6-8 

6-8 

6-8 

6-8 

6-8 

6-8 
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334 WEEDS: Cotton 

Table 4 - Rotational Restrictions 

The herbicides listed below, when used in cotton, may influence one's ability to rotate crops in a normal fashion. Labeled rotational 
intervals which are discussed below may be influenced by many factors such as the addition of other residual herbicides, soil type, soil 
pH, etc. Do not use these herbicides unless all rotational restrictions are understood. 

Herbicide 

Assure II 

Bladex 

Buctril 

Cobra 

Command 

Cotoran 
or Meturon 

DSMA/MSMA 

Dual 

Fusilade DX 

Goal 

Lorox 

PoasVPoast Plus 

Prowl 

Select 

Staple 

Treflan 

Zorial 

Rotation Restrictions 

Do not rotate to crops other than soybeans or cotton within 120 days of 
application. 

Any rotational crop may be planted in the fall or spring following treatment 
providing the soil is plowed or deep-disced prior to planting. 

Do not plant rotational crops until the following use season. 

No crop rotation restrictions. 

Rotate to crops as listed on label or crop injury may occur. Cover crops may be 
planted anytime but stand reductions may occur. 

Do not plant crops other than cotton within 6 months of the last application of 
Cotoran/Meturon. 

No restrictive statements listed on label. 

No restrictive statements on label. 

Do not plant rotational grass crops such as corn, sorghum and cereals within 60 
days of last application. 

Do not rotate to barley, corn, oats, sorghum, triticale, or wheat with 10 months 
following application. Do not direct seed any crops other than Goal-labeled 
crops, within 60 days of treatment. Do not transplant seedling crops, other than 
Goal-label crops within 30 days of treatment. 

Any crop may be planted 4 months after application except for cereals where 
only barley, oats, rye and wheat may be planted. 

No rotational restrictions. 

Winter wheat or winter barley may be planted 120 days after application. Any 
crop other than sugar-beets, red beets or spinach may be planted the year 
following application. 

No rotational restrictions. 

See label for crop rotation restrictions 

Sugar beets, red beets or spinach should not be planted within 12 months of a 
spring application. Vegetable crops other than those listed on the Treflan label 
should not be planted within 5 months of application. 

Rotate only to cotton, soybeans or peanuts within 16 months of application. 



Alexander, Samuel A. 
Forest Pathology Lab 
Eastern Shore AREC 
Painter, VA 23420 
(804) 442-6411 

Baldwin, Robert E. 
Rt. 1, Box 133 
Eastern Shore AREC 
Painter, VA 23420 
(804)442-6411 

Baudoin, Antonius B. 
401-D Price Hall 
Plant Pathology, Physiology and Weed Science 
Virginia Tech 
Blacksburg, VA 24061-0331 
(540) 231-5757 

Bingham, Samuel W. 
418 Price Hall 
Plant Pathology, Physiology and Weed Science 
Virginia Tech 
Blacksburg, VA 24061-0331 
(540) 231-5807 

Brown, Amy 
Room 2326 Symons Hall 
Entomology 
University of Maryland 
College Park, MD 20742-5575 
(301) 405-3928 

Couch, Houston B. 
111 Price Hall 
Plant Pathology, Physiology and Weed Science 
Virginia Tech 
Blacksburg, VA 24061-0331 
(540) 231-6266 

Curran, William S. 
Extension Weed Specialist 
Penn State University 
Agronomy Dept. 
116 Agric. Sc. 
University Park, PA 16802 

Day, Eric R. 
312 Price Hall 
Entomology 
Virginia Tech 
Blacksburg, VA 24061-0319 
( 540) 231-6341 

Derr, Jeffrey F. 
1444 Diamond Springs Rd. 
Hampton Roads AREC 
Virginia Beach, VA 23455 
(804) 363-3912 

Dively, Galen P. 
Room 2117 Symons Hall 
Entomology 

UST OF AUTHORS 335 

University of Maryland 
College Park, MD 20742-5575 
(301) 441-1083 

Fell, Richard D. 
307 Price Hall 
Entomology 
Virginia Tech 
Blacksburg, VA 24061-0319 
(540) 231-7207 

Foy, Chester L. 
502 Price Hall 
Plant Pathology, Physiology and Weed Science 
Virginia Tech 
Blacksburg, VA 24061-0331 
(540) 231-5054 

Gray, Jodi A. 
Forest Pathology Lab 
Plant Pathology, Physiology and Weed Science 
Virginia Tech 
Blacksburg, VA 24061-0330 
(540) 231-5030 

Grybauskas, Arvydas P. 
Room 2109-C 
H.J. Patterson Hall 
Botony 
University of Maryland 
College Park, MD 20742-5185 
(301) 405-1602 

Hagood, Edward S. 
418 Price Hall 
Plant Pathology, Physiology and Weed Science 
Virginia Tech 
Blacksburg, VA 24061-0331 
(540) 231-6762 

Hellman, John L. 
Room 1309 Symons Hall 
Entomology 
University of Maryland 
College Park, MD 20742-5575 
(301) 405-3920 

Herbert, David A., Jr. 
6321 Holland Rd. 
Tidewater AREC 
Suffolk, VA 23437 
(804) 657-6450 

Hipkins, Patricia A. 
141 Smyth Hall 
Chemical, Drug, and Pesticide Unit 
Virginia Tech 
Blacksburg, VA 24061-0409 
(540) 231-6543 



336 LIST OF AUTHORS 

Hipkins, Perry L. 
401-F Saunders Hall 
Horticulture 
Virginia Tech 
Blacksburg, VA 24061-0327 
(540) 231-9842 

Horsburgh, Robert L. 
2500 Valley A venue 
Winchester AREC 
Winchester, VA 22601 
(540) 667-8330 

Johnson, Charles S. 
P.O. Box 448 
Southern Piedmont AREC 
Blackstone, VA 23824 
(804) 292-5331 

Majek, Bradley A. 
Extension Weed Specialist 
Rutgers University 
RD5 Box 232 
Northville Rd 
Bridgeton NJ 08302 
( 609) 455-3100 

Mulrooney, Robert P. 
Newcastle County Extension Office 
Room 033, Townsend Hall 
Newark, DE 19717-1303 
(302) 831-2506 

Pfeiffer, Douglas G. 
209 Price Hall 
Entomology 
Virginia Tech 
Blacks burg, VA 24061-0319 
(540) 231-4183 

Phipps, Patrick M. 
6321 Holland Rd. 
Tidewater AREC 
Suffolk, VA 23437 
(804) 657-6450 

Pienkowski, Robert L. 
308 Price Hall 
Entomology 
Virginia Tech 
Blacks burg, VA 24061-0319 
(540) 231-6614 

Ritter, Ronald L. 
University of Maryland 
Patterson Hall 
College Park, MD 20742 
(301) 405-1329 

Robinson, William H. 
215 Price Hall 
Entomology 
Virginia Tech 
Blacks burg, VA 24061-0319 
(540) 231-7941 

Salom, Scott M. 
Prices Fork Research Lab 
Entomology 
Virginia Tech 
Blacksburg, VA 24061-0319 
(540) 231-4029 

Schultz, Peter B. 
1444 Diamond Springs Rd. 
Hampton Roads AREC 
Virginia Beach, VA 23455 
(804) 363-3900 

Semtner, Paul J. 
P.O. Box 448 
Southern Piedmont AREC 
Blackstone, VA 23824 
(804) 292-5331 

Stipes, Roland J. 
417-C Price Hall 
Plant Pathology, Physiology and Weed Science 
Virginia Tech 
Blacksburg, VA 24061-0331 
(540) 231-7479 

Stromberg, Erik L. 
401C Price Hall 
Plant Pathology, Physiology and Weed Science 
Virginia Tech 
Blacksburg, VA 24061-0331 
(540) 231-7871 

Swann, Charles W. 
6321 Holland Rd. 
Tidewater AREC 
Suffolk, VA 23437 
(540) 657-6450 

Tigner, Timothy C. 
Virginia Department of Forestry 
P.O. Box 3758 
Charlottesville, VA 22903 
(804) 977-6555 

Weaver, Michael J. 
133 Smyth Hall 
Chemical, Drug, and Pesticide Unit 
Virginia Tech 
Blacksburg, VA 24061-0409 
(540) 231-6543 



Wilson, Henry P. 
33446 Research Dr. 
Eastern Shore AREC 
Painter, VA 23420-2827 
(804) 442-6411 

Yoder, Keith S. 
2500 Valley A venue 
Winchester AREC 
Winchester, VA 22601 
(540) 667-8330 

Youngman, Roger R. 
312 Price Hall 
Entomology 
Virginia Tech 
Blacksburg, VA 24061-0319 
(540) 231-9118 

LIST OF AUTHORS 337 



1996 SPRAY RECORD 

Cooperative Extension recommends that accurate records of all pesticide use be kept (New Jersey Law 7:30-8.8 
requires growers [private applicators] to maintain records of all applications for 2 years, and these;must be made 
available to the New Jersey Department of Environmental protection and medical personnel upon request). These 
records include: date and place, brand or trade name of pesticides, amount of pesticide used and the rate· of pesticide 
used. A separate list of the EPA registration numbers for all restricted-use pesticides must be kept, if these numbers 
are not kept on the application record. 
The crop/field designation must be specific. Example: Assign a number to all fields, or parts of a field planted to 
different crops, or the same crop in a different growth stage. Then use this number on the application record for each 
application to that specific location. For all pesticides having a reentry time of 24 hours or more, the date of application 
must include the time the application is completed. Note: For New Jersey, the law requires a minimum of 24 hours 
reentry time for all category I (Danger, Danger-Poison) pesticides. 

Application Pesticide Applied Application Location Remarks 

Monday- Time Name/Formulation Rate/A Amount Crop Field No.Acres Notes Conditions 
Day Completed 

Example: 

6-15 9:30 a.m. Vydate/2L 1.5 qt 12 qt Tomatoes G-7 8 Cloudy, 65°, wind calm 
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