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Keys to the Proper Use ofPesticides
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 AFfER 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.
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Safe and Effective Use of
Pest Controls for Home Grounds and Animals
M. J. Weaver, Extension Coordinator, and P. A. Hipkins, Assistant Coordinator
Chemical, Drug & Pesticide Unit, Virginia Tech
This 1994 Virginia Pest Management Guide provides the latest recommendations for the control of diseases, insects, and
weeds for Home Grounds and Animals. This guide was written by the faculty in the Department of Entomology, Department
of Plant Pathology, Physiology, and Weed Science, and the Chemical, Drug and Pesticide Unit. The authors are located in
the College of Agriculture and Life Sciences at Virginia Tech and the outlying Research and Continuing Education Centers.
The controls listed in this guide are mostly chemical in nature. Usually they are combined with some type of alternative
control to be used in an integrated fashion with chemicals or in place of synthetic chemicals. The chemical controls in this
guide are based on the latest pesticide label information at the time of writing the document. Because pesticide labels can
change, you should read the label directions carefully before buying and using any pesticide. Regardless, of the information
provided here, you should always follow the latest product label when using any pesticide.

How Important is Your Pest Problem?
A pest is defined as anything that causes a nuisance, blight or annoyance. Annoyances associated with pests include such
examples as: the discomfort caused by your pet's fleas; the destruction of your food supply by pantry pests; the overgrowth
of your lawn and garden by weeds; the loss of your favorite shade tree to blight; the health hazard associated with ticks in
your backyard, or; the structural damage to your home caused by wood infesting insects. The first question you must ask
yourself about any pest problem is whether it is worth controlling in the first place. These annoyances vary in their
importance. The damage to your home is critical because it can be quite expensive and even dangerous; it demands a quick,
effective control. Other pest related annoyances are not as important because they might not be as costly or dangerous. Such low level problems don't always demand a quick and effective control. Some can even be ignored or eliminated by replacing
the host plant. You must ask yourself --- how important is your pest problem and is it worth the effort to control it?

Can You Identify the Pest?
If you decide that you must take some action, then you must first identify the pest you are trying to control. In most cases,
you can't control a pest properly and effectively without properly identifying it. Most people can recognize a fly or dandelion,
and by using a self-help book or other reference you can identify many other insects and weeds that inhabit your surroundings.
For other pests, identification can be very difficult. This is especially true for the organisms and conditions which cause plant
diseases. Some aren't even caused by living organisms. For example, some plant diseases are caused by non-living (abiotic)
conditions such as air pollution, chemicals, heat, drought, excess water, cold, and poor site conditions.

Help is Only as Far Away as Your Local Extension Office
Virginia Tech and Virginia State University are your land-grant universities. The land-grant university system was
established by the 1862 and 1890 Morrill Acts which provided federal land that was sold to purchase a site and support the
future operation of each state's "land-grant" college and experimental farm. The land-grant universities were created to benefit
all people through their vast research and educational resources. To provide this opportunity to all people in all parts of the
states, the land-grant university system was extended into each locality through the outreach programs established as the
Cooperative Extension Service in 1914.
The unique Cooperative Extension partnership that exists between the USDA, the Commonwealth, and your locality means
that individuals, families, businesses, institutions, and your community can find answers to many of your questions through
your local Extension office. Virginia Cooperative Extension is listed in the government information section of your
telephone book.
Before you can control a pest problem, you need to identify it. If you can't do this yourself, your Extension agent can help
you identify the cause of your pest problem and prescribe a control. If the problem is especially hard to identify, your agent
has the resources of Virginia Tech available to provide assistance. A specimen can be sent to Blacksburg for identification. In
addition, your plants and soil can be tested to determine their nutrient balance. Once you have identified the pest problem,
you can then attempt to control it if you so desire.
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Who Should Apply the Control?
The next important choice is who is going to control the pest. Is the job simple enough and are you confident enough to
apply the control yourself, or should you hire someone. If you decide to control the pest yourself, you probably can skip the
next few paragraphs of this guide. But if you decide to hire a contractor, whether they apply herbicides to your lawn, or spray
for roaches in your house, you should read the next section. For those "do-or-die" do-it-yourselfers, you should seriously
consi9er hiring a professional if the job involves controlling wood infesting pests in your home or spraying trees in .your
backyard. These and some other jobs take special equipment and knowledge. There is a great likelihood that you will not be
successful at applying controls to these areas --- it could even cost you much more if you attempt it.

How to Choose a Pest Control Company
Termites are chomping away at your house. Roaches are taking over your kitchen. Mouse droppings dot your dresser drawer.
Gypsy moths are eating trees in your front yard. Your lawn needs a major overhaul. You've got a pest control problem and
you've decided that it's too serious for you to solve on your own. You've decided you need a professional applicator.
If you find yourself in a situation like this, what can you do to be sure that the pest control company you hire will do a good
job? Here are some questions you can ask:

1.

Does the company have a good track record?
Don't rely on the company salesman to answer this question; research the answer yourself. Ask around among
neighbors and friends; have any of them dealt with the company before? Were they satisfied with the service they
received? Call the Better Business Bureau, Sheriffs Office, the Virginia Department of Agriculture and Consumer
Services (VDACS) - Office of Consumer Affairs or the VDACS Office of Pesticide Management (listed in the reference
tables to follow), to check if they have received any complaints about the company.

2.

Does the company have insurance? What kind of insurance? Can the salesman show some
documentation to prove the company is insured?
Contractor's general liability insurance, including insurance for sudden and accidental pollution, gives you as a
homeowner a certain degree of protection should an accident occur while pesticides are being applied in your home.
Contractor's workmen's compensation insurance can also help protect you should an employee of the contractor be
injured while working in your home.
In Virginia, pest control companies are required to carry liability insurance. You should never contract with a company
that is not insured.

3.

Is the company licensed?
In Virginia, all pest control companies are required to carry a pesticide business license. In addition, all employees
are required to be trained and certified as either registered technicians or commercial applicators. In addition, these
applicators are required to be recertified every two years. The law requires that a certified commercial applicator be
available to supervise the application of pesticides in your home. This direct supervision requirement means that the
supervisor must be in direct contact with the applicator, but he or she does not have to be on site.
Ask the company and the applicator to show you these credentials; both their pesticide business license and their current
pesticide applicator's certificate before signing the contract.

4.

Is the company affiliated with a professional association?
As a member of a professional association, these companies can keep up-to-date on the latest information on pest
control methods, safety, training, research, and regulation. These associations also have codes of ethics that members
agree to abide by. The fact that a company chooses to affiliate itself with one of these associations is evidence that
they are concerned about quality and professionalism in their work.
For pest control operators (PCO's or exterminators) these associations include the National Pest Control Association,
the Virginia Pest Control Association, and several regional groups. Lawn care companies also belong to many local
and regional associations. The national and state associations affiliated with these groups are the Professional Lawn
Care Association of America (PLCAA) and the Virginia Turfgrass Council (VTC). The Virginia Nurserymen's
Association is also affiliated with many landscape firms who apply pesticides for hire in Virginia. The addresses of
these groups are listed in the reference tables to follow.

5.

Does the company stand behind its work?

What assurances does the company make?

You should think twice about dealing with a company unwilling to stand behind its work. Be sure to find out what
you must do to keep your part of the bargain. For example, in the case of termite control treatments, a guarantee could
be invalidated if you make structural changes to the treated building without notifying the pest control company. In
addition, many companies require an annual inspection or maintenance contract to keep the guarantee valid. Read the
fine print in your contract and ask questions.
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6.

Is the company willing, and able, to discuss the treatment proposed for your home?
Selecting a pest control service is just as important as selecting other professional services. Look for the same high
degree of competence you would expect from a doctor or lawyer. The company should inspect your premises and
outline a recommended control program, including what pests are to be controlled; the extent of the infestation; what
pesticide formulations will be used in your home and why; what methods will be used in the application; what
alternatives could be used instead; what special instructions you should follow to reduce your exposure to the
treatment (such as vacating the house, emptying cupboards, removing pets, when you can reenter a treated area, etc.);
and what you can do to minimize your pest problems in the future.

Contracts should be developed jointly with the customer. Any safety concerns should be noted and reflected in the choice of
pesticides to be used. These concerns should include the health of occupants (including allergies), age of occupants (infants
and elderly), or pets. You may want to get two to three bids from different companies --- by value, not price. What appears
to be a bargain may merit a second look. Don't always settle on the lowest bid, look for quality.
Even after you hire a company, you should continue to monitor the work closely. Evaluate results. If you have reason to
believe that something has gone wrong with the pesticide application contact the company and discuss it with them. If you
are not satisfied and continued negotiation does not work, contact the VDACS Office of Pesticide Management for help.
They are listed in the reference tables to follow. Don't let down your guard in these matters, document all details, and ask
detailed questions. Often little misunderstandings of the outcome of a job can end up in court or cause great distress because
the parties involved didn't communicate properly at the onset. Make sure you understand all the details before you sign the
contract, especially those concerning the risks of using pesticides.
Remember, the risk is related to the toxicity of the pesticide vs. the potential for exposure. Just because a pesticide is being
sprayed in your home doesn't mean you are at great risk if you minimize your exposure to the chemical. Make sure you
know what is being done to minimize this risk before you commit to the treatment. If you need details on the chemicals
being used, ask your contractor to review the product labeling and Material Safety Data Sheets (MSDS's) with you. If the
contractor refuses, you should look-elsewhere for service.

How do You Choose a Pest Control?
Since you have chosen to do the work yourself, you should know a little about choosing a pest control. Around the home,
pests are often controlled without applying some of the common principles of pest control. Choosing a pest control can be a
confusing and often a critical decision in the health of your plants and animals. When considering a pest control, you should
follow these important rules:
1) Control a pest only when it is causing or is expected to cause more damage than is reasonable to accept.
2) Use a control strategy that will reduce the pest numbers to an acceptable level.
3) Cause as little harm as possible to everything except the pest.

What are Your Pest Control Goals?
Whenever you try to control a pest, you will want to achieve one of these three goals or a combination of them:
1)
prevention - keeping a pest from becoming a problem. Prevention is possible where pests are predictable under
certain circumstances.
2)
suppression - reducing pest numbers or damage to an acceptable level. Suppression is a common goal in many
situations. The intent is to keep the number of pests below an acceptable level to prevent damage, and;
3)
eradication - destroying an entire pest population. Eradication is very difficult and often impossible in outdoor
situations. It is usually the desired goal for indoor infestations.
Often, prevention and suppression are applied together to control a pest.

Avoiding Harmful Effects
Pest control involves more than simply identifying a pest and using a control measure. The treatment site, whether it is
outdoors or inside a structure, usually contains other living organisms (such as people, animals, and plants) and non-living
surroundings (such as air, water, structures, objects, and surfaces). All of these could be affected by the pest control measures
you choose. Unless you consider the possible effects on the entire environment where the pest exists, your pest control effort
could cause harm or lead to continued or new pest problems. Rely on your good judgment and when pesticides are part of the
strategy, on the pesticide labeling.
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Most treated sites are disrupted to some degree by pest control strategies. The actions of every type of organism or
component sharing the site usually affect the actions and well-being of many others. When the balance is disrupted, certain
organisms may be destroyed or reduced in number, and others --- sometimes the pests --- may dominate.

What about ln(egrated Pest Management (JfM)?
Integrated Pest Management (IPM) is the combination of appropriate pest control tactics into a single plan (strategy) to reduce
pests and their damage to an acceptable level. Using many different tactics to control a pest problem tends to cause the least
disruption to the living organisms and non-living surroundings at the treatment site. Relying only on pesticides for pest
control can cause pests to develop resistance to pesticides, can cause outbreaks of other pests, and can harm surfaces and non
target organisms. With some types of pests, use of pesticides as the only tactic will achieve very poor control. To solve pest
problems, you must:
• identify the pest or pests and determine whether control is warranted for each,
• determine your pest control goal(s),
• know what control tactics are available,
• evaluate the benefits and risks of each tactic or combination of tactics,
• choose a strategy that will be most effective and will cause the least harm to people and the environment,
• use each tactic in the strategy correct! y,
• observe local, State, and Federal regulations that apply to the situation.
The strategy you choose will depend on the pest you have identified and the kind and amount of control you need.

Can You Take Advantage qfNatural Controls?
Some natural forces act on all organisms, causing the populations to rise and fall. These natural forces act independently of
humans and may either help or hinder pest control. You may not be able to alter the action of natural forces on a pest
population, but you should be aware of their influences and take advantage of them whenever possible. Natural forces that
affect pest populations include: climate, natural enemies, natural barriers, availability of shelter, and supplies of food and
water.

Climate
Weather conditions, especially temperature, day length, and humidity affect pest activity and rate of reproduction. Pests may
be killed or suppressed by rain, freezing temperatures, drought, or other adverse weather. Climate also affects pests indirectly
by influencing the growth and development of their hosts. A population of plant-eating pests is related to growth of its host
plants. Unusual weather conditions can change normal patterns so that increased or decreased damage results.

Natural Enemies
Birds, reptiles, amphibians, fish, and mammals feed on some pests and help control their numbers. Many predatory and
parasitic insect and insect-like species feed on other organisms, some of which are pests. Pathogens often suppress pest
populations. Enhancing your backyard to attract birds and other natural enemies of insects and other pests can help control
these pests on desirable plants.

Geographic barriers
Features such as mountains and large bodies of water restrict the spread of many pests. Other features of the landscape can
have similar effects.

Food and Water Supply
Pest populations can thrive only as long as their food and water supply lasts. Once the food source --- plant or animal --- is
exhausted, the pests die or become inactive. The life cycle of many pests depends on the availability of water.

Shelter
The availability of shelter can affect some pest populations. Overwintering sites and places to hide from predators are
important to survival of some pests. The rocks and logs in and around your garden are a good example of where some pests,
such as slugs and snails, can seek shelter to protect themselves from the sun and predators.

ill0ME GROUNi:>s &,. ANI'MALs 1994
t:·/,:_.;::..

--~-

.-· ·.::

•••..

~.

-·- -:·:·..

·•

.

•

••

.::

.•·.

• •••;..-:-. .

... •

• •

REGULATIONS AND BASIC INFORMATION: Safe and Effective Use 5
What are AR.plied Controls?
Unfortunately, natural controls often do not control pests quickly or completely enough to prevent unacceptable injury or
damage. Then other control measures must be used. Those available include:
• host resistance
• biological control
• cultural control
• mechanical control
• sanitation
• chemical control

Host resistance is the ability of a plant or animal to resist an attack by a pest. Some plants, animals, and structures resist
pests better than others. Some varieties of plants, wood, and animals are resistant to certain pests. Use of resistant types,
when available, helps keep pest populations below harmful levels by making conditions less favorable for the pests. Host
resistance works in three ways: 1) chemicals in the host repel the pest or prevent the pest from completing its life cycle; 2)
the host is more vigorous or tolerant than other varieties and thus less likely to be seriously damaged by pest attacks, and; 3)
the host has physical characteristics that make it more difficult to attack.
Biological control involves the use of natural enemies ---parasites, predators, and pathogens. You can supplement this
natural control by releasing more of a pest's enemies into the target area or by introducing new enemies that were not in the
area before. Biological control usually does not eradicate a pest. The degree of control fluctuates. There is a time lag
between a pest population's increase and a corresponding increase in natural control. But, under proper conditions, sufficient
control can be achieved to eliminate the threat to the plant or animal to be protected. Biological control also includes
methods by which the pest is biologically altered, as in the production and release of large numbers of sterile males and the
use of pheromones (sex attractants) or juvenile hormones. Pheromones can be useful in monitoring pest populations. Placed
in a trap, for example, they can attract the insects in a sample area so that pest numbers can be estimated. Pheromones also
can be a control tool. Sometimes a manufactured copy of the pheromone that a female insect uses to attract males can be
used to confuse males and prevent mating, resulting in lower numbers of pests. Applying juvenile hormones to an area can
reduce pest numbers by keeping some immature pests from becoming normal, reproducing adults.

Cultural controls alter the environment, the condition of the host plant or animal, or the behavior of the pest to prevent
or suppress an infestation. They disrupt the normal relationship between the pest and the host plant or animal and make the
pest less likely to survive, grow, or reproduce. Common cultural practices include: rotating crops, cultivating the soil,
varying the time of planting and harvesting, planting trap crops, adjusting row width, and pruning, thinning, and fertilizing
cultivated plants.

Mechanical controls also alter the environment, the host plant or animal, and the pest through use of physical controls.
Traps, screens, barriers, fences, nets, radiation, and electricity sometimes are used to prevent spread of pests. Lights, heat, and
refrigeration can alter the environment enough to suppress or eradicate some pest populations. Altering the amount of water,
including humidity, can control some pests, especially insects and disease agents.
Sanitation practices help prevent and suppress some pests by removing the pests themselves or their sources of food and
shelter. Urban and industrial pests can be reduced by improving cleanliness, eliminating pest harborage, and increasing the
frequency of garbage pickup. Management of pests attacking domestic animals is enhanced by good manure management
practices. Carryover of agricultural pests from one planting to the next can be reduced by removing crop residues, such as
transplants and decontaminating equipment, animals, and other possible carriers before allowing them to enter a pest-free area
or leave an infested area. The proper design of food-handling areas can reduce access and shelter for many pests.
Chemical control (the use of pesticides) to destroy pests, control their activities, or prevent them from causing damage is
commonplace. Some pesticides either attract or repel pests. Chemicals that regulate plant growth or remove foliage also are
classified as pesticides. Disinfectants and other common household chemicals are classified as pesticides as well. Pesticides
are generally the fastest way to control pests. In many instances, they are the only tactics available.
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Some Important Points about Pesticides
If you use this guide, then you most likely will use a chemical control. Most of the control recommendations in this guide
are chemical because they have been shown through agricultural research to work in a safe, effective, and efficient manner.
This is changing and is evident in some parts of the recommendations where alternative controls have been added as
agricultural research shows that they can work under Virginia conditions. The authors will continue to add alternative
controls to this guide as this information becomes available from research results produced by Virginia Tech, Virginia State
and other nearby test sites.
The biggest advantage of using a pesticide is the speed at which the control works. In addition, pesticides are often the only
controls available to the average consumer. Very often, home pest control products are purchased from local department and
hardware stores. For indoor pest controls, the grocery store is one of the biggest outlets for these chemicals. The mainstream
market is not yet open to alternative non-chemical controls. This is mostly because alternatives are not as easily packaged and
marketed, may be more expensive, are not as quickly accepted by the public, and can have a short shelf life. There are outlets,
mostly through mail order, to alternative controls. Some local garden centers are now stocking "organic" and other
alternatives to "man-made" chemical pest controls. Information on the mail order companies specializing in these alternatives
can be obtained from your local garden center or Extension office. However, some of the most effective alternative controls
are not for sale at any store --- they are simple remedies, mentioned earlier, that you can employ without special means. You
have available the ability to apply cultural controls, mechanical controls, sanitation, and host resistance. You should apply
these powerful controls before or along with appropriate chemical controls to reduce the use of pesticides around your home.
Although pesticides are a controversial subject and often viewed in a negative light by the general public, they do have their
place in agriculture. Those of us who condemn all uses of pesticides and those of us who quickly decide to apply these
chemicals without consideration of alternatives are guilty of not weighing the issue properly. There are situations where
pesticides are necessary. There are just as many cases where they don't need to be used as a "magic cure-all". This is
especially true around the home. In many cases, home pest problems can be solved without the use of pesticides.
The rest of this section is directed towards the safe and proper use of pesticides for those who have weighed the information so
far and decided to use a chemical control. There are sections on the label, on environmental hazards, on prevention of
exposure, on handling emergency situations, and on handling pesticides. In addition, there are a number of tables and sources
listed to help you employ these chemicals more safely and efficiently. If there is any piece of advice that you should
remember from using this guide, it is to read the pesticide label. The label is the key to the proper and safe use of all
pesticide products.

The Pesticide Label
If you decide to use a pesticide, the average consumer will purchase chemicals at a local outlet. Before you go to this outlet,
please make sure you know what you are doing. You should already know what pest you are trying to control, how you are
going to apply a pesticide (the types of equipment and methods available to you for application), and have established how
important it is to control the pest.
With these factors in mind, you can go to your supplier and either ask for help or scan the shelves for the proper control. If
you ask for help, make sure you read the product label carefully before you buy the chemical and not just go on the word of a .
clerk. There have been many situations where a person asked for advice at the store and came home with the wrong chemical.
This is especially critical when you are shopping for a pesticide to apply on plants grown for food.
Read the product label before you buy the pesticide to make sure you can use the chemical to control your pest problem. Is
the product labeled for your crop or animal? If not, you cannot use it legally or safely. Look carefully for when to apply,
how much to apply, and what type of equipment is needed to apply the chemical.

What Formulation is Best for Your Situation?
Pesticide products are usually sold in concentrated forms which require mixing before use. Concentrates are generally less
expensive per treatment than ready-to-use formulations, but present other problems. Concentrates include wettable powders
CN or WP}, emulsifiable concentrates (E or EC), soluble powders (SP), and flowables (F). Do you have the means to mix,
pour, and apply a concentrate safely? If you buy too much, which is usually the case with most homeowners using
concentrates, keep in mind that you might have to store the toxic concentrate in your home indefinitely if you can't use the
chemical within a short period of time. If you store many pesticides longer than a few years, they will deteriorate and become
useless (yet still toxic). Are you prepared to possibly pay to have your chemical disposed of through a hazardous waste
service? Although permitted by law, if you throw the waste chemical into the garbage you could create a hazard to others or
the environment.
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Other formulations are sold ready-to-use. These can be applied directly without mixing and include: solutions (S}, aerosols
(A), dusts (D}, pellets{P), granules(G), and baits (B). You should purchase only enough pesticide to use in one season. Look
for products with reduced packaging, low toxicity, that present low hazards to the environment, and which allow you to use
them without having to handle, store, or dispose of concentrates. In addition, pick products which won't require you to
purchase expensive application equipment in order to apply them.

What are the Parts qf the Protluct Label?
The most important piece of information available to you is the pesticide product label. It is a legal document and is required
to list all pertinent information about the product. You should become familiar with the different parts of the pesticide label.
The information to follow corresponds to the numbers on the sample label on the next page.

1.)
2.)
3.)
4.)

5.)

Product Name: includes the name of the manufacturer (ChemCo}, the product name (NoPest) and the function
of the product (Insect Killer).
Ingredient Statement: includes the amount of active ingredient by percent (8.0%) of the total product and
identifies the ingredients by common name {delathion) and chemical name (1,2 phospho-(5)-4-chloromethane).
Toxicity Signal Word: identifies the toxicity signal word (warning) which indicates that this product is
moderately toxic in nature.
EPA Registration Number (999-000) is a code number that identifies the product by number according to EPA's
product registration database. The first number (999) is specific to company and the second (000) identifies the
product.
Precautionary Statements:
Hazards to Humans & Domestic Animals: warns the user how to protect themselves, what the hazards
are to the eyes, skin, if swallowed, and respiratory system. The label also prescribes first aid measures and
information for a physician (Note to Physician). This information should be provided to your doctor if you
are poisoned.
Environmental Hazards: warn you about potential hazards to wildlife, to water from runoff, and to air from
drift.

6.)

7.)
8.)

Physical or Chemical Hazards: warn you that the product is flammable and can cause a fire if not handled
properly.
Directions for Use: indicate it is a violation of Federal (and State) law to use the product in a manner
inconsistent with its label directions. Violation can mean fines and criminal penalties. It can also mean possible
civil law suits from injured parties. Use directions also tell you how much to use, on what pest, and on what
crops. These statements are critical since the product cannot be used on any other crops, especially food crops. Also
the rates are very specific to the product. They should be followed closely. The label also warns you not to apply
the product to unusual varieties including several named in a special note. Application on these varieties could
injure or kill these plants.
Storage and Disposal: indicates how to properly store the product and how to handle the product for disposal.
Provides the name and address of the manufacturer and the EPA Establishment Number (EPA
Est. No. 999-VA-1) which is important if the product is defective. It indicates which plant produced the product.
Some products also include a lot number on the label.
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C111mCo n0Pe1t ln1ect Kille10
Makes Up to 8 Gallons Spray

Controls: Aphids, Mites, Thrips, Mealybugs, Whiteflies, Scales, and many other listed
pests on Roses, Flowers, Ornamentals, Shrubs, and Trees

Active Ingredients: delathion (1,2 phospho-(5)-4-chloromethane)

·········@··········· 8.0 %

Inert Ingredients: .............................................................................................. 92.0 %

KEEP OUT OF REACH OF CHILDREN

WARNING@}
EPA Reg. No. 999-0000

Net Contents 8 FL. OZ.

Precautionary Statements

@

HAZARDS TO HUMANS & DOMESTIC ANIMALS
WARNING: Applicator should wear long-sleeved shirt, long pants,
goggles, chemical-resistant gloves, socks, and shoes. Causes eye
irritation. Do not get in eyes. Avoid contact with skin or clothing.
Harmful if swallowed. Avoid breathing vapor or spray mist. Wash
thoroughly after handling. In case of eye contact, immediately flush
eyes with fresh water for 15 minutes and get medical attention. If
swallowed, promptly drink a large quantity of water and induce vomiting.
Get medical attention immediately.
Note to Physician: Emergency information --- call (800) 555-5555.
This product contains a cholinesterase inhibitor. If signs and symptoms
of cholinesterase inhibition are present, atropine is antidotal. 2-PAM
may also be given in conjuction wtih atropine.

ENVIRONMENTAL HAZARDS: This pesticide is toxic to fish. Use
with care when applying in areas adjacent to any body of water. Keep
out of lakes, ponds, and streams. Do not apply when weather
conditions favor runoff or drift from treated areas. Do not contaminate
water by cleaning equipment or disposal of wastes.
PHYSICAL OR CHEMICAL HAZARDS: Flammable. Keep away from
heat and open ftame.
DIRECTIONS FOR USE: It a violation of Federal law to use this
product in a manner inconsistent with it labeling.
READ ENTIRE LABEL USE STRICTLY IN ACCORDANCE WITH
LABEL PRECAUTIONS AND DIRECTIONS.
HOW 10 USE: Mix throu!tily and spray entire plant, covering both upper
and lower leaf surfaces. This product is designed for outdoor use only by
home gardeners. It has not been tested on rare unusual varieties;
therefore, when these plants are preseni it is advisable to test on a few
plants before spraying large numbers. Do not apply to plants to be
used for food or feed. Rate to apply - Aphids and Grasshoppers
on Roses, Rowers, Shrubs, and Trees as Usted: Apply 2 TBSP.
(1 fl. oz.) to 1 gal. water. Spray as aphids appear. Repeat if infestation
occurs.

All Other Usted Pests on Roses, Rowers, Shrubs, and Trees as
Usted: Apply 3 TBSP (1.5 ft.oz.) to 1 gal. water. Spray when insects or
mites are present or feeding damage is first noticed. Repeat if
reinfestation occurs. For Mealybugs, FlowerThrips, Whiteflies, Mites,
Scales, and other han::t-to-control pests, spray 2-3 times about 7-1 odays
apart. Clean sprayer after each use by flushing with water. Do not use
household bleach as a cleaning agent.

CONTROLS: Aphids, Bagworm, Beet Armyworm, Birch Leafminer,
Budworms, Grasshoppers, Gypsy Moth (larvae), Holly Leafminer,
Lacebugs, Leafrollers, Leafhoppers. Mealybugs, Sawflies, Scales
(crawlers), Stinkbugs, Thrips, Tent Caterpillars, Two-spotted Spier Mites,
Whiteflies.
PLANTS; Ageratum, Alyssum, Arborvitae, Aster, Azalea, Birch, Boston
Ivy, Bottlebrush, Oendula, Cmelia, Cottonwood, Crapemyrtle, Marigold,
Oak, Petunia. Pyracanta, Rose, Snapdragon, Spruce, Stock, Yew, Zinnia.
NOTE: Do not apply to American Elm, Flowering Crabapple, Sugar
Maple, Red Maple, Redbud, Begonia, and Weigelia as foliage injury may
occur.
STORAGE AND DISPOSAL: Keep pesticide in original container. Do
not put concentrate or dilute into food or drink containers. Do not
contaminate food or foodstuffs. Do not store diluted spray. Do not reuse
empty container. Wrap container and put in trash collection.
NOTICE: Buyer assumes all responsibility for safety and use not in
accon::tance with directions.
ChemCo, Inc.
123 South Main Street
New Kenzee, VA 24000-0011
Product 1234 Made in the USA
Form 12300-E
EPA Reg. No. 999-000
EPA Est. No. 999-VA-1

1993©
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Environmental Considerations
Water Oualitv
Protecting our water resources is a very important issue these days. Both surface and groundwater can be very vulnerable to
contamination from pesticides and fertilizers used by homeowners.

Groundwater
Groundwater supplies are held and move through geological formations called aquifers. Your home most likely sits over a
local aquifer which supplies drinking water to you and your neighbors through your well or public water authority. In
Virginia, about 90% of rural residents depend on groundwater from these aquifers for drinking water.
Careless use of pesticides and fertilizers can contaminate groundwater by leaching (seeping) into the soil and eventually
coming into contact with the water table. If a pesticide is persistent (lasts more than one season in the environment), is
highly water soluble, or is highly toxic, it can reach the groundwater and contaminate it. This is especially possible if the
soils in your area are sandy or gravely in nature. In some areas of Virginia, geologic strata make the aquifers more
vulnerable. These strata include the sandy areas of the coastal plains of eastern Virginia, the limestone (Karst) soils of the
Blue Ridge Mountains of western Virginia, and the shale soils in the highlands of southwestern Virginia. Other conditions
which make groundwater more vulnerable is excessive rainfall, irrigation, sinkholes, old wells, and other conduits to the
aquifer. Even more dangerous are hot spots (point sources); sources caused by pesticide spills, backsiphoning*, careless
mixing, improper storage, or illegal disposal. Hot spots are now thought of as the leading cause of groundwater
contamination from pesticides. The pesticide label will indicate if the pesticide you select is especially hazardous in these
situations. In addition, you should take special precautions to limit the use of pesticides and even more importantly the
excessive use of fertilizers. Fertilizers have been found in much greater amounts in water supplies, than pesticides.

*Backsiphoning is where pesticide is pulled back into a water source when a fill hose is allowed to come into contact with the
mix water in a spray tank. Homeowners should make sure that their spigots have a backflow preventer attached to prevent
this potential problem. These devices are available at your local hardware store for less than $15.00.
Surface Water
Another hazard of pesticide and fertilizer use is the potential for runoff into surface waters. Surface waters are known to
recharge the groundwater in some aquifers. So contaminated surface water can be a threat to both surface and underground
water resources.
Some pesticide and fertilizer products have greater potential for runoff than other products. If you apply any pesticide or
fertilizer before a rain, or if you water your lawn or garden heavily just after an application, there is a good chance you are
going to wash off the pesticide or fertilizer you just applied. Again, choose your chemical wisely; the product label and the
charts at the end of this section will indicate whether a particular chemical poses a risk to water resources. Limit your use of
chemicals to just the necessary amounts to do the job. Be even more cautious if you live near a stream or lake. In many
subdivisions and urban areas, storm drains empty directly into nearby bodies of water. Any runoff from your property is
likely to follow these storm drains to a local river or lake.
Farmers along the Chesapeake Bay are employing grass filter strips and planted buffer zones to reduce runoff. The turf areas
on your property act in a similar manner and can be very effective to prevent many harmful chemicals from running off your
property. By properly maintaining these areas or by planting new areas on your property, you too can employ similar
protection to the water resources in your area. Ask you local water conservation district or Extension agent for advice on
applying these methods to your property.

Air Quality
Pesticides can drift if applied under windy conditions or directed into the air. Pesticide drift is illegal and can be quite harmful
to the plants, animals, people, and surfaces it contacts. For example, if you spray your lawn with 2,4-D or other phenoxy
herbicides and these materials drift into a neighbor's yard or your garden, they can be quite damaging to desirable plants.
Plants such as grapes, tomato, tobacco, ornamentals, flowers, garden vegetables, and fruit trees can be badly damaged by drift
from these pesticides. Other herbicides also have the potential to cause extensive damage to non-target plants. Drift of
insecticides and other toxic chemicals can poison animals and people. Some of the carriers and the pesticides themselves can
also damage the surfaces they contact. Contact with painted surfaces, such as those on automobiles, could result in expensive
damage. Contact with children's toys, swimming pools, and pet dishes all present various toxicity hazards to people and pets.
Drift onto walkways can be tracked into homes and adjacent areas, or can come into contact with bare feet. There have been
cases where herbicides were allowed to drift onto a sidewalk (from a spot application) and later tracked into nearby turf areas.
Weeks later a path of dead grass appeared where the chemical was tracked into the adjacent lawn.
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S!lib.
The soil isn't just the "dirt" holding your plants in the ground. The soil is a very active environment which can play an
important role in the breakdown of many chemicals. Nutrients important to the growth of plants are broken down in the soil
to usable elements. The soil environment also holds and breaks down many pesticides. However, too much of a particular
chemical can contaminate the soil environment to the extent where it is no longer "alive". In other cases, chemicals can
move through the soil and damage nearby trees and other desirable plants. The soil/water environment allows chemicals to
travel through the soil. Again, follow all label directions, add organic material to your soils to encourage biodegradation of
pesticides and other chemicals, and reduce your pesticide use by employing alternative controls.

Non-Target Organisms
Pesticides can be quite harmful to non-target animals and plants. We mentioned the potential damage to many plants earlier.
Animals, both wild and domestic, can be harmed by careless pesticide use. Your backyard is home to many wild birds and
animals. Many pesticides, especially insecticides can directly and indirectly kill these animals. Birds in particular are very
susceptible to pesticide poisoning. Careless use of some granular insecticides have been known to kill a large number of
birds in one feeding. If you use granulars, make sure you incorporate them into the soil by watering or burying them. Birds
can also be poisoned when they come into contact with treated surfaces or by eating treated food sources. Avoid spraying
ripened fruit or flowers, and cover plants with netting to prevent birds from contacting or eating treated plants. Birds can also
feed on poisoned insects or lose these sources of food when they are killed by insecticides. Applications of herbicides can
change wildlife habitats to where they are no longer inhabitable. Be careful when applying all pesticides and consider the
impact of these chemicals on wildlife.
Other non-target organisms such as fish, bees, and beneficial invertebrates (insects, earthworms, etc.) are also susceptible to
poisoning from pesticides. By eliminating beneficial organisms, your pest control problem can actually get worse. Consider
alternatives and keep your pesticide applications to a minimum. For more information on the impact of certain pesticides on
wildlife and other non-target organisms, refer to the reference tables at the end of this section of the guide. Also contact your
local Extension office to order "Pesticides and Wildlife: A Guide to Reducing Impacts on Animals and Their Habitat",
Virginia Cooperative Extension and Virginia Department of Game and Inland Fisheries, Publication 420-004, 1991.
Pets and other domestic animals are just as vulnerable to pesticides. Be careful when applying flea and tick controls on pets
to not over expose them to these chemicals. Applying flea powders, collars, and spraying living quarters with the same
insecticide can be unhealthy to your pet. Be cautious with repeated applications of organophosphate and carbonate
insecticides. The label will indicate which products contain these chemicals or may warn you that these products are
cholinesterase inhibitors. Over use of these chemicals can chronically poison your pet because they affect the animal's
nervous system; they can inhibit an enzyme in an animal's (including humans) nervous system that is required to allow the
system to work properly. Ask your veterinarian for advice and read the label to avoid this potential problem. Also make sure
that your pet isn't exposed to other pesticide applications around your property, especially while your animal is being treated
for fleas and ticks.

If you have a question about pesticide poisoning of pets or other domestic animals, call your veterinarian or the
Virginia/Maryland Regional College of Veterinary Medicine in Blacksburg at 703-231-4621.
For assistance with wildlife poisonings or protection, contact your local Virginia Game Commission official.

Preventing Exposure and Poisonings to Humans
We have discussed the many precautions necessary to protect the environment and non-target organisms. The most vulnerable
organism associated with pesticide use is yourself --- the applicator. The person applying pesticides has the potential to come
into contact with concentrated formulations when handling these chemicals. Even if you use less concentrated forms, you
still can contact these materials in a much larger amount than when they are released into the environment. It for this reason
you must be especially careful to prevent contact. Remember, there is no hazard associated with pesticide use if you are not
exposed to the chemical itself. Even with highly toxic pesticides, applicators can actually reduce their hazard to very low
levels by preventing exposure.
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The Dose Makes the Poison

The potential for a pesticide to cause injury depends on several factors:

Toxicity of the Active Ingredient
Toxicity is.t~e me~sure of the inherent ability of a chemical to produce injury. Some pesticides, such as pyrethrins, have low
human tox1c1ty while others, such as parathion are highly toxic.
A pesticide's toxicity is listed on the product label according to a three-tiered signal word rating system. Most consumer
chemicals are rated as low to moderate toxicity. Labels using the signal word caution are rated as low toxicity pesticides.
Those using the warning signal word are moderately toxic, and those using the danger signal word are highly toxic. Avoid
using any pesticide marketed for agricultural or commercial use. These chemicals are marketed for farm use and usually are
concentrates formulated to be mixed for application on large acreage. Mixing these products can be hazardous due to these
factors. In addition, these chemicals will use the Danger-Poison signal word and if this is the case they can be very highly
toxic. Most consumers are not equipped to handle these pesticides.

Product Signal Word

Toxicity Category

Oral LDSO (mg/kg>•

Probable Adult Lethal Dose

DANGER-POISON

highly toxic

0-50

a few drops to 1 teaspoon

WARNING

moderately toxic

50-500

1 - 2 teaspoons

CAUTION

slightly toxic

500-5000

1 ounce - 1 pint (pound)

CAUTION

almost non-toxic

more than 5000

1 pint (pound)

* the amount in milligrams of chemical per kilogram of body weight to kill 50% of the test organisms in a toxicity test
(usually white male rats) when administered orally (ingested).

ll.2ll
The greater the dose of a specific chemical (the amount absorbed), the greater the risk of injury. Dose is dependent on the
absolute amount of the pesticide absorbed relative to the weight of the person. Therefore, small amounts of a pesticide might
produce illness in a small child while the same dose of the same chemical in an adult might be relatively harmless.

Route of Absorption
Swallowing a pesticide usually creates the most serious problem. In practice, however, the most common route of absorption
of pesticides is through the skin (dermal). The most toxic pesticides have resulted in death when absorbed through this route
of exposure. This is why it is very important to wear protective clothing.

Duration of Exposure
The longer you are exposed to a pesticide, the higher the level in the body. There is a point at which an equilibrium will
develop between the intake and the output. Then, the level will no longer continue to increase. However, this point may be
either above or below the known toxic level.

Physical and Chemical Properties
The distribution and rates of breakdown of pesticides in the environment significantly alter the likelihood that injury might
occur.

Population at Risk
Persons who run the greatest risk of poisoning are those whose exposure is highest, such as users who handle or apply
pesticides. However, the general public also faces the possibility of exposure.

A voidin~ Exposure
Exposure is the key to creating a hazard with any toxin. Pesticides are no different. Without exposure you can't be poisoned.
So avoiding exposure is the most important thing a pesticide applicator can do to protect themselves. To protect yourself,
you should wear protective clothing and limit your handling of pesticides as much as possible. Purchasing formulations
which are easier to handle and pose less risk in handling are worth the extra expense over a formulation which is harder to
handle. Using a "measure and pour spout" device, now available in many garden centers is a way to avoid exposure when
measuring and pouring concentrates; the most hazardous stage for applicators.
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To protect yourself, you should wear the following protective clothing and equipment: You should wear chemical splash
proof goggles anytime you are mixing pesticides or where spray can come in contact with your eyes. Your eyes are o~e of
the most vulnerable parts of your body to pesticide exposure. Most chemicals are eye irritants. You can purchase a parr of
these types of goggles at most hardware stores. The cost is under $10.00.

Gloves
You should never handle a pesticide without using a pair of unlined chemical resistant gloves. Gloves should be resistant to
chemical permeation. Look for gloves made of nitrile or neoprene that will cover the upper forearms. Do not use cloth or
leather gloves. If you can't find these types of gloves, purchase a similar pair of vinyl gloves. Dispose of these gloves after
each use, because they can be permeated by chemical residues. Do not use live rubber or latex rubber gloves unless it is an
emergency situation. Chemicals can penetrate rubber gloves within a very short period of time. A good set of gloves can be
purchased at most hardware stores at less than $5.00 per pair.

Clothina
For most pesticides marketed for home use, you don't need any special clothing. However, you should read the label carefully
to confirm this point. At minimum, you should wear a long-sleeved shirt, long pants, socks, and shoes. You should ~
apply a pesticide in typical summer attire such as shorts and T-shirt. Remember, most pesticide exposure is through the
skin. You should protect your skin at all costs.

Rubber Boots
You should wear rubber boots (preferably neoprene pull-over boots) anytime you must walk through sprayed areas or where
concentrate or spray can come in contact with your shoes or feet. You should not wear leather or cloth shoes because if they
become contaminated, these items cannot be cleaned to rid them of pesticide residues.

Other Devices
If you are mixing concentrates, you should consider using an apron. Aprons made of nitrile, neoprene, or vinyl provide an
extra measure of protection when mixing and can prevent contamination of clothing you might need to wear for a long period
during application.
In some cases, you might be required to wear a respirator. These devices are available at local cooperatives and hardware
stores. One word of caution --- if the label calls for a respirator, you should think again about using the chemical around your
home. Although professional applicators routinely use respirators to protect themselves, mostly because they work with
pesticides daily, they are usually trained in the use of these devices. Respirators don't all fit the same. In addition, they must
be properly stored and maintained to work well. If you have a beard, they won't work at all. Most home use pesticides do
not call for respirator use. If the pesticide you are using indicates you should use a respirator, it might not be a chemical
designed for consumer use. Do not use pesticides designed for agricultural and commercial use around your home. You are
asking for trouble if you do!
Again, remember these recommendations are general in nature. Please read the pesticide label to determine the type of
protective devices you need to wear.

Cleaning llg Yourself and Your Pesticide Contaminated Clothing After an Application

Wash Yourself Thorouahly to Remove Residues from Your Skin
After using a pesticide, you should take steps to decontaminate yourself. Rinse off your shoes and gloves. Remove them and
your contaminated clothing in a mud room or garage and clean up immediately. Put your contaminated clothing in a plastic
garbage bag. Be sure to mark this bag and seal it to prevent others from coming into contact with the contaminated items. If
you spilled concentrates or heavily soaked your clothes with dilute pesticides, you should throw them in the garbage using the
same bag. Otherwise, the bag of clothing should be set aside for later laundering --- separately from your family wash.
You should immediately shower and shampoo thoroughly. Use plenty of hot water and soap. Dry off and take the towel you
use to dry with to the laundry for washing as well (don't leave it in the bathroom for others to use!). Go back outside to
check if you put everything away properly,including your boots, gloves, aprons, and goggles. These items should also be
cleaned properly before you store them or use them again.
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Launderine Your Pesticide Contaminated Clothine
Introducing pesticide contaminated clothing into your family laundry presents a special hazard to you and the other members
of your household. The pesticides on these pieces of clothing can be transferred to other clothing during the washing process.
Please follow the instructions below carefully to prevent exposing you or your family to pesticide residues in the laundry.
LAUNDERING 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 HAVE BEEN COMPLETELY SATURATED WITH
CONCENTRATED PESTICIDES, DISCARD THEM. Clothing contaminated by moderately toxic pesticides do
not warrant such drastic measures. Hazards are less pronounced in handling clothing exposed to low-toxicity pesticides.
LAUNDERING RECOMMENDATIONS (Cotton or Denim Fabric) - Wash contaminated clothini 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. Avoid cold water washing.
Although cold water washing might save energy, cold water temperatures are relatively ineffective in removing pesticides
from clothing.
Laundry detergents, whether phosphate, carbonate, or heavy-duty liquids, are similarly effective in removing emulsifiable
concentrate pesticides formulations. Emulsifiable concentrate formulations are oil-based, and heavy-duty liquid detergents are
known for their oil-removing ability.
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 added to or mixed with ammonia, because they react
together to form a very toxic chlorine gas. Be careful! Do not mix ammonia and bleach.
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. Launder, using 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.
LAUNDERING RECOMMENDATIONS (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.
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.
·
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The respirator requires 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.
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.

What H«RRens lf You Can't Avoid ExJlosure --- What lf You are Poisoned?
Accidents do happen. If you are faced with a medical emergency involving pesticides, you should do the following:
• Follow the first aid recommendations on the label. Often quick action on the scene can do more to help a victim than
can be done by waiting for emergency personnel to arrive. Remember, the first aid instructions are usually directed to the
layman at the scene. Your response to these recommendations could save a life or prevent any long term injury. This is
especially important when chemicals splash into the eyes --- fast action to rinse out an eye during the first 15-20 minutes
can prevent possible permanent damage. One word of caution --- be careful to avoid exposure to yourself when handling
a poisoned victim.
• Call your physician immediately. If your family physician is not available, the patient should be taken to the nearest
physician or hospital emergency room along with the container of the poisoning agent (pesticide container with the intact
label).
·
• If necessary, the physician will call the nearest poison control center for further information on the suspected poisoning
agent, tr~atment, and prognosis.
• If you have questions specific to a possible poisoning, you can call a Poison Control Center for information. Please
refer to the Reference Tables (to follow) for a list of Poison Control Centers and other Emergency Contacts.

Applying the Correct Amount in the Right Place
Applying the correct amount of pesticide on target is critical for proper pest control. Using the right equipment for the job is
the first important step towards achieving this task. Your choice of equipment can be as simple as using an aerosol or
granular applicator supplied with the product, to use of an estate sprayer for a large garden plot. In each situation, the
application equipment must be in good working order and calibrated to put down the correct amount. Ask your Extension
agent for publications and assistance with calibration of larger pieces of equipment and backpack sprayers.

Prwer Measuring and Mixing
To mix a concentrated formulation of a pesticide, you must first determine (according to label directions) how much
concentrate to dilute with water or some other diluent. You can use the conversion charts and other pieces of information in
the Reference Tables (to follow) to help you with some measurements. Determining the correct amount to mix is usually just
a combination of simple math and knowing the units of measurement.
For example, the product label says, "For the control of aphids on tomatoes, mix 8 fluid ounces of pesticide concentrate into
1 gallon of water and spray the foliage until wet." You know that your six tomato plants require only one quart of dilute
pesticide to cover their foliage. So you need only 2 fluid ounces of pesticide concentrate mixed in one quart of water to do the
job. Why? Because a quart is one-fourth of a gallon, and 2 fluid ounces mixed into a quart make the same strength spray
recommended by the label, but in a quantity that can be used all at once.
Consumers can solve similar problems to this example by using careful math, good measurements, and use of the reference
information here and in the tables at the end of this section of the guide.

Helpful Hints
If you need to determine the size of a square or rectangular area, such as a lawn for herbicide application, measure and multiply
the length and width. For example, an area 10 feet long by 8 feet wide contains 80 square feet of area. Common area
measurements may involve square yards (1 square yard= 9 square feet) or square feet (1 square foot= 144 square inches).
If you need to determine the volume of a space such a room, measure and multiply the room's length, width, and height. For
example, a space 10 feet long, 8 feet wide, and 8 feet high contains a volume of 640 cubic feet. You would use this
procedure for instance, for an aerosol release to control cockroaches.
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Most home-use pesticides are measured in terms of volume. Some common equivalents include:
=
1 gallon (gal.)
128 fluid ounces (fl. oz.)
4 quarts
=
8 pints
=
16 cu s
=
1 quart (qt.)
32
fl. oz.
=
2
pt.
=
4 cu s
=
1 pint (pt.)
16 fl. oz.
=
2 cu s
=
1 cup
8 fl. oz.
=
1 tablespoon (TBSP)
1/2 fl.oz.
=
3 teaspoons (TSP)
=
1 teaspoon (TSP)
1/6 fl.oz.
=
In measuring teaspoons or tablespoons of pesticide, use only level spoonfuls, and never use the same measuring devices for
food preparation.
The following table provides examples to help you convert label information to your specific use situations. "Amount" can
be any measure of pesticide quantity. However, the same unit of measure must be used on both sides of the chart. For
example, 8 fluid ounces per gallon of water is equivalent to 2 fluid ounces per quart of water.
Not all dosage rates are included in the examples given here. For rates not included, remember that, for pesticides not diluted
with water, proportionally change both the quantity of pesticides and the area, volume, or number of items treated. For
example, one-half pound per 1,000 square feet is equivalent to one-quarter pound per 500 square feet. For a pesticide that is
diluted with water, proportionally change the quantity of pesticide, the quantity of water, and the area, volume, or number of
items treated. For example, one-half pound of pesticide in 1 gallon of water applied to 1,000 square feet is equivalent to 1
pound of pesticide in 2 gallons of water applied to 2,000 square feet.
There is a point at which measurements needed for smaller quantities of pesticides are too minute to be accurately measured
with typical domestic measuring devices. In such cases, the user can either mix the larger volume, realizing that there will be
leftover material; obtain a more accurate measuring device, such as a graduated cylinder or scale which measures small
weights; or search for an alternative pesticide or less concentrated formulation of the same pesticide.

Pesticide Label Says Mix
Am211Dl :fHlb:ids:

8 units
16 units
32 units
128 units

Amount of Pesticide Per

:eu

1 gal.
1 gal.
1 gal.
1 gal.

water
water
water
water

equals
equals
equals
equals

Pesticide Label Says Apply
Am211Dl :fS::ilis;ids:

1 unit
2 units
5 units
10 units

:eu

1,000 sq.
1,000 sq.
1,000 sq.
1,000 sq.

ft.
ft.
ft.
ft.

equals
equals
equals
equals

Pesticide Label Says Release
Al:D!:i21 CllD:i

:eu

1
1
1

10,000 sq. ft.
5,000 sq. ft.
2,500 sq. ft.

1 ol· wais:r

1 1111 l:!llll:C

2 units
4 units
8 units
32 units

1 unit
2 units
4 units
16 units

Amount of Pesticide Per
20.000 :io. n.
UMlOO :io. fl.
20 units
10 unit
40 units
20 units
50 units
100 units
100 units
200 units
Cans Per
20.000

equals
equals
equals

cu. (l.

2
4
8

500 :io. fl.

1/2 unit
1 unit
2 1/2 units
5 units

10.DW! s;11. (l.

5.DW! s;11. fl.

1
2
4

don't use
1
2

Decontaminating Sprayers
If you use your sprayer for herbicide application (such as spraying herbicides like 2,4-D on your lawn) and later use it to

apply an insecticide application on your garden or shrubs, you could kill these vegetables and ornamentals. You cannot
totally decontaminate a sprayer of phenoxy herbicides. For this type of situation you should buy two sprayers. One for
herbicides and another for other pesticide applications --- you should clearly mark these sprayers accordingly. For other
herbicides and for spraying less sensitive plants, you can use the same sprayer after cleaning it properly.
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Cleanine a Sprayer
Immediately after application, you should flush the sprayer with water and spray this water on a site that is listed on the label.
Rinse several more times with water; the last time immediately before reuse. Most pesticide formulations can be removed
. by repeated washing with water.

Storage
Pesticide storage in the home should be kept to a minimum. Often buyers of home pesticides are tempted to purchase
concentrated formulations because they cost less per dosage to mix and use. Unfortunately, most of us never think about the
rest of the bottle. As a result, we often end up storing these chemicals somewhere in our homes or in an outside shed where
the chemical will freeze or heat up and be rendered useless within a few years. You should:
• Select products that are ready-to-use or are marketed with limited packaging and in amounts to only carry you through
the current use season.
• Store pesticides in a locked cabinet away from children and pets. The storage cabinet should be separated from other
household items and should never be located in the living areas of the home. Never put pesticide in cabinets with, or
near, food, medical supplies, or cleaning materials.
• Always store pesticides in their original containers. Labels should be protected to prevent damage and to remain
readable. Never transfer pesticides into other containers unless the original container is damaged. Never use drink
bottles or other containers that children and others may associate with something to eat or drink. If you must transfer
chemicals because of a broken container, make sure you remove the original label and place it on the replacement
container. Always refasten child-proof closures and lids.
• Avoid storing pesticides in places where flooding is possible, or in open places where they might spill or leak into the
environment. If you have any doubt about the content of a container, dispose of it with your trash after following the
directions below.

Disposal
The best way to dispose of a small, excess amount of pesticide is to use it --- apply it according to label directions. If you
cannot use it, ask a neighbor whether he or she can use it. If all the pesticide cannot be used, first check with your local solid
waste management authority to determine whether your community has a household hazardous waste collection program or
any other program for handling disposal of pesticides. Several communities in Virginia have sponsored these programs in the
past. If you live on a farm or have purchased an old farm and have left over pesticides that were left from previous farming
operations, you should contact your local Extension agent to determine if your locality is holding a Pesticide Clean Day for
leftover farm chemicals. It is illegal to dispose of most farm chemicals in a similar manner to consumer chemicals, so do not
follow these directions for farm chemicals.
If no community programs exist, follow label directions regarding container disposal. To dispose of less than a full container
of liquid pesticide, leave it in the original container, with the cap securely in place to prevent spills or leaks. Wrap the
container in several layers of newspapers and tie securely. Then place the package in a covered trash can for routine collection
with municipal refuse. If you do not have a regular trash collection service, take the package to a permitted landfill (unless
your municipality has other requirements). Note: No more than one gallon of liquid pesticide should be
disposed in this manner.
Wrap individual packages of dry pesticide formulations in several layers of newspaper, or place the package in a tight carton or
bag, and tape or tie it closed. As with liquid formulations, place the package in a covered trash can for routine collection.
Note: No more than S pounds of pesticide at a time should be disposed of in this manner.
Do not pour leftover pesticides down the sink or into the toilet. Chemicals in pesticides could interfere with the operation of
wastewater treatment systems or could pollute waterways, because many municipal systems cannot remove all pesticide
residues.

An empty pesticide container can be as hazardous as a full one because of residues remaining inside. When empty, a pesticide
container should be carefully rinsed and thoroughly drained. Liquids used to rinse the container should be added to the sprayer
or to the container previously used to mix the pesticide and used according to label directions.
Empty product containers made of plastic or metal should be punctured to prevent reuse. (Do not puncture or bum pressurized
product containers --- they could explode.) Glass containers should be rinsed and drained, as described above, and the cap or
closure replaced securely. After rinsing, an empty mixing container or sprayer may also be wrapped and placed in the trash.
If you have any doubts about proper pesticide disposal, contact your solid waste management agency, VDACS's Office of
Pesticide Management, or the Virginia Department of Environmental Quality - Waste Management Division. Please consult
the reference tables below for telephone numbers and other pertinent information.
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REFERENCE TABLES
Literature Cited
The information used in the above sections and the tables to follow were developed from a variety of sources. A few of the
major sources included:
1. Anonymous. 1991. Citizen's Guide to Pesticides. 4th Edition. 22T-1002, Nov.91, USEPA, Pesticides and
Toxic Substances (H7506C), Washington, DC. 24pp. (many of the above sections were taken directly from
this guide)

2. Stinson, E. R. and Bromley, P. T. 1991. Pesticides and Wildlife: A guide to reducing impacts on animals and their
habitat. VCES and Va. Department of Game & Inland Fisheries, Pub. 420-004, VCE, Blacksburg, VA 44pp.
3. Weaver, M. J. and Hipkins, P.A. 1991. Safe and Effective Use of Pesticides. In 1993 Pest Management Guide
for Home Grounds and Animals. Pub. 456-018, VCE, Blacksburg, VA p. 1-36.
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Fungicides
Pesticide (Brand Name)
Humans
benomyl (Benlate)
L
captan
L
chlorothalonil (Daconil)
L
copper sulfate
L
mancozeb (Dithane M-45)
L
maneb (Maneb)
L
thiram (Arasan, Thiram)
L
sulfur (many names)
N
Herbicides
Pesticide (Brand Name)
Humans
2,4-D amine (2,4-D)
M
DCPA (Dacthal)
L
dicamba (Banval, others)
L
glyphosate (Roundup, Kleenup)
L
MCPA
L
MCPP (mecoprop)
L
pendimethalin (Halts)
L
triclopyr
L
Insecticides
Pesticide (Brand Name)
Humans
acephate (Orthene)
L
Bacillus thuringiensis (BT, Dipel)
N
carbaryl (Sevin)
L
M
chlorpyrifos (Dursban)
diazinon (Spectracide)
M
dicofol (Kelthane)
L
disulfoton (Di-Syston)
H
lindane (Lindane)
M
malathion (Cythion)
M
Humans
Pesticides ( Brand Names )
metaldehyde (Deadline, Slug-Geta)
L
pyrethrum (Pyrethrin)
L
rotenone
M
soap, insecticidal (Safer Soap)
N

G.rQuad.~

Soil
240
30
70

a.ad. daimal~
Birds
M
L
L
L
L
L
M
N

Mammals
L
L
L

Bees

L
L
L
N

Earthworms Fish
EH
H
H
H
EH
H
L
L
H
L
H
N

Water
M
H
H
N
H
H
L
H

Birds
M
L
L
L
M
M
L
L

Mammals
M
L
L
L
L
L
L
L

Earthworms Fish
N
L
L
L
L
L
L
L
L

Bees

Water
L
N
M
M
M
M
M
M
L
Water

Birds
M
N
L
H
H
H

Mammals
M
L
L

Earthworms Fish
N
N
N
M
H
H
H
M

Bees

L
L
L

L
M
N

Water
M
L
L
M
L
L

Soil
10

14
47
120
60
120
60
Soils
10
10

30
40
5
1
Soils

Humans: based on oral LD50 in rats
Soils:half-life in soils (number of days)
Water highest of either runoff or leaching potential
Birds: based on LD50 to most sensitive species
Mammals: based on oral LD50 in rats
Earthworms: based on test results
Fish: based on oral LC50 on most sensitive species
Bees: based on article to follow on bee hazards by R. D. Fell
(-): means data unavailable

H

H
M
Bird

M

M
L
H
M

H

M

Mammals
L
L
M
N

H
Earthworms Fish
N
EH

H
L

N
N
N
N
N
N
N
N

N
N
N
N
N

H
N
H
H
H
N
M

H
H
Bees

N
N
N

EH: Extremely high hazard rating
H: High hazard rating
M: Moderate hazard rating
L: Low hazard rating
N: No hazard rating

1
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POISON INFORMATION AND TREATMENT RESOURCES FOR VIRGINIANS
REGIONAL POISON CONTROL CENTERS
Provide 24-hour information and consultation services by Poison Information Specialists and board-certified Medical
Toxicologists. Located in hospitals equipped for all toxicologic (poison) emergencies.

CHARLOTTESVILLE, VA
Blue Ridge Poison Center

RICHMOND, VA
Virginia Poison Center

University of Virginia
Box 67, Medical Center
University of Virginia - 22901

Virginia Commonwealth University
Box 522 - MCV Station - 23298

(804) 924-5543
(800) 451-1428
WASHINGTON, DC
National Capital Poison Center

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

Georgetown University Hospital
3800 Reservoir Rd., N.W. - 20007

CHARLESTON, WV
West Virginia Poison Center
311 O Mccorkle Ave., S.E. - 25304

(202) 625-3333
(call collect • area calls only)

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

AREA POISON CONTROL CENTERS
Hospitals with staff who will provide poison information by telephone. Hospitals equipped for most toxicologic
(poison) emergencies.

GBEENSBORO, NC
Triad Poison Center
Moses Cone Hospital
1200 N. Elm St.- 27401-1020

(919) 574-8105 (800) 722-2222 (NC Only)
(Calls from VA counties on the VA/NC border only, please)
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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:

For information:
MEMBERS OF THE
VIRGINIA POISON
CENTER NETWORKS

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

Blue Ridge Poison Center
Virginia Poison Center
National Capital Poison Center

(800) 451-1428
(800) 552-6337 (Central /Eastern VA)
(202) 625-3333
(Call collect; regional calls only)

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:

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

(800)

424-9300

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

Virginia Department of Agriculture
and Consumer Services
Office of Pesticide Management
Field Operations

(804)

371-6560

SPILLS

Department of Environment Quality

SPILLS
accidents
and other related
emergencies

Report all spills into water

(804) 527-5194
(8-5 PM Business Hours)
(804) 527-5200
(After Business Hours)
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EMERGENCY INFORMATION (CONTINUED)

MEDICAL .INFORMATION National Pesticide
Telecommunications Network
medical consultation
available on pesticide poisoning

FOR ASSISTANCE
WITH SPILLS AND
EMERGENCIES
take time to jot
down your local
emergency numbers
in the space provided

(800) 858-7378
(Monday-Friday: 8:00 AM-6:00 PM CST)

State Police
Fire Department
Ambulance
State Department of Emergency
Services (DES) report emergency
situations

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

Public Information (DES)

(804) 674-2489

Local Emergency Services
Coordinator
Local Emergency Response
Council

GENERAL INFORMATION
GENERAL
INFORMATION
except license
or permit status
and regulatory
information

REGULATORY
INFORMATION
including permit
or license
information

DISPOSAL
INFORMATION

VIRGINIA TECH
Your Local Extension Office
Chemical, Drug & Pesticide Unit

(703) 231-6543

Virginia Tech
Blacksburg, VA 24061-0409

VIRGINIA DEPT. OF
AGRICULTURE
AND CONSUMER SERVICES
Office of Pesticide Management

(804) 786-3798

P.O. Box 1163
Richmond, VA 23209

DEPARTMENT OF
ENVIRONMENTAL QUALITY
(WASTE DIVISION)

(804) 225-2667

Monroe Building, 11th Floor
101 North 14th Street
Richmond, Virginia 23219

FOR GENERAL PESTICIDE
INFORMATION (EPA)

NATIONAL PESTICIDE
TELECOMMUNICATIONS
NETWORK

(800) 858-7378
8:00 AM- 6:00PM CST
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CITIZEN'S ASSISTANCE
general consumerrelated information
and complaints

CITIZEN'S ASSISTANCE
general consumerrelated information
and complaints

ANIMAL
POISONINGS
ASSISTANCE
TOXICOLOGY
INFORMATION

EPA DRINKING
. WATER HOTLINE

VIRGINIA DEPT. OF AGRICULTURE
AND CONSUMER SERVICES
Consumer Affairs

(800) 786-2042
Monday - Friday
8:30 AM- 5:30 PM

U.S. CONSUMER PRODUCT SAFETY
COMMISSION

(800) 638-2772

Washington, DC 20207

VA/MD REGIONAL COLLEGE OF
VETERINARY MEDICINE

(703) 231-4621

Virginia Tech - Blacksburg, VA

Virginia Dept. of Health

(804) 786-1763

Bureau of Toxic Substances
1500 East Main St., Room 124
Richmond, VA 23218
For information on drinking water
quality and pesticides in
drinking water.

(800) 426-4791

PROFESSIONAL ASSOCIATIONS
National Pest Control Association (NPCA)
8100 Oak Street
Dunn Loring, VA 22027

Virginia Pest Control Association (VPCA)
P. 0. Box 2510
Midlothian, VA 23113

Professional Lawn Care Association of America (PPLCA)
1000 Johnson Ferry Rd., NE
Suite C-135
Marietta, GA 30068-2112

Virginia Turfgrass Council (VTC)
P. 0. Box 9528
Virginia Beach, VA 23450

Virginia Nurserymen's Association (VNA)
383 Coal Hollow Rd.
Christiansburg, VA 24073-6721
This directory neither endorses those private groups listed or 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:
Chemical, Drug and Pesticide Unit, Virginia Tech, Blacksburg, VA 24061-0409. (703) 231-6543
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TABLES OF WEIGHTS, MEASURES, AND DILUTIONS
WEIGHTS:

28.35 grams = 1 ounce
16 ounces= 1 pound= 453.6 grams
1 pint of water weights 1.04 pounds
1 gallon of water = 8.34 pounds
1000 micrograms = 1 milligram
1000 milligrams = 1 gram = 0.035 ounce avoirdupois
1000 grams = 1 kilogram = 2.2 pounds
YOLUME 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= 1 cup= 236.6 cc= 1/2 pint
2 cups= 32 tablespoons= 1 pint= 473.1cc=16 fluid ounces
2 pints= 64 tablespoons= 1 quart= 946.2 cc= 0.946 liter
4 quarts = 256 tablespoons = 1 gallon = 3785 cc
1gallon=128 fluid ounces= 231 cubic inches= 3785 cc
1 milliliter (ml)= 1 cubic centimeter= 0.034 fluid ounces
1000 milliliters = 1 liter = approximately 1 quart, 1 fluid ounce
1 liter of water weighs 1 kilogram
1 bushel soil = 1.25 cubic feet

LAND MEASURE
43,560 square feet = 1 acre = 0.404 hectare
1 mile= 5280 feet= 1609.35 meters
10 millimeters= 1 centimeter= 0.3937 inches
100 centimeters= 1 meter= 39.37 inches
LENGTH OF ROW REQUIRED FOR ONE ACRE:
Row Spacini
24inch
30 inch
36 inch
40inch
42 inch
48inch

Lenith or Distance
7260 yards= 21,780 feet
5808 yards = 17,424 feet
4840 yards = 14,520 feet
4356 yards = 13,069 feet
4149 yards = 12,446 feet
3630 yards= 10,890 feet

PERCENIAGES:
1 part per million (ppm)

1 percent

= 1 milligram per liter
= 1 milligram per kilogram
= 0.0001 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

IEMPERAIURE:
To change temperature in degrees Celsius to temperature in degrees Fahrenheit multiply Celsius by 9/5 and add 32.
Example: 30 degrees Celsius = 30 x 9/5 + 32 = 86 degrees Fahrenheit
ABBREVIATIONS:
Formulations:
AS = aqueous suspension
D =dust
E or EC = emulsifiable concentrate
F = flowable
G = granules or granular
L =liquid
MTF = multiple temperature formulation
S =solution

SP = soluble powder
W or WP = wettable powder
WP = wettable dust
SL = soluble liquid
WDL = water dispersible liquid
WDG = water dispersible granule
LC = liquid concentrate
LS = liquid suspension
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PESTICIDE CALIBRATION TABLES
TRAVEL SPEED CHART
Time Required in Seconds to Travel

100 ft
68
34
23

Miles per Hour

1
2

3

200 ft

136
68
46
34
27
23
20

17
14

4
5
6
7

11
10
9

8

51
41
34
29
26
23
21

17
15
14

8

9
10
1 mph 88 feet per minute
1 mph = 1.466 feet per second
Speed in mph = No. 35-inch steps per minute/30

300 ft
205
102
68

7

=

Equivalent Quantities of Dry Materials (Wettable Powders) For Various Quantities of Water
Quantity of Material

Water
100 gals*

1.0 lb

2.0 lb

3.0 lb

4.0 lb*

5.0 lb

6.0 lb

50 gals

8.0 oz

1.0 lb

1.50 lb

2.0 lb .

2.50 lb

3.0 lb

5 gals*

0.80 oz
(3 tbsp)**

1.60 oz

2.40 oz

3.20 oz*

4.00 oz

4.8 oz

1 gal

0.16 oz
(2 tsp)**

0.32 oz
(3 tsp)**

0.48 oz
(1 1/2 tbsp)**

0.64 oz
(2 tbsp)**

0.80 oz
(3 tbsp)**

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 teaspoonful (tsp) and tablespoonful (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.

Equivalent Quantities of Liquid Materials (Emulsifiable Concentrates, Etc.)
for Various Quantities of Water
Quantity of Material

Water
100 gals•

l/2pt

1.0 pt

2.0 pts

3.0 pts

4.0 pts•

5.0 pts

50 gals

4.0 fl oz

8.0 fl oz

1.0 pt

24.0 fl oz

1.0qt

2 1/2 pts

5 gals

0.40 fl oz
(1 tbsp)••

0.80 fl oz

1.60 fl oz

2.40 fl oz

'3.20 fl oz

4.0 fl oz

0.08 fl oz
(112 tsp) ..

0.16 fl oz
(1 tsp) ..

0.32 fl oz
(2 tsp) ..

0.48 fl oz
(3 tsp) ..

0.64 fl oz
(4 tsp) ..

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.
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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 Pojsonmg
1.

Most bee poisoning occurs when insecticides are applied to crops in bloom. This includes crop plants such as sweet com
which is routinely sprayed when in tassel. Honey bees collect pollen from com 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 Pojsonjng
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 fess 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 avoid 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 l.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
Afugan
(pyrazophos)
Ambush
(permethrin)
Ammo
(>.025 lb/acre)
(cypermethrin)

Cygon
(dimethoate)

Famphos
(famphur)

Mesurol
(methiocarb)

Cymbush
(malathion)

Fi cam
(bendiocarb)

Methyl parathion

Cythion
(malathion)

Folimat
(omethoate)

Dasanit
(fensulfothion)

Arsenicals

DDVP
(dichlorvos)

Furadan F
(carbofuran)
Gardona
(tetrachlorvinphos)

Avermectin
Azodrin
(monocrotophos)

Dibrom
(naled)

Guth ion
(azinphosmethyl)

De-fend
(dimethoate)

Im id an

Diazinon
(spectracide)

Lannate D
(methomyl)

Dimecron
(phosphamidon)

Lindane

BHC
Bildrin
(dicrotophos)

Dursban
(chlorpyrifos)

Cidial
(phenthoate)

EPN

Malathion
(Malathion G)

Ethyl guthion

Matacil

~azin~hos-eth;tl}

~aminocarb}

Baygon
(propoxur)
Baytex
(fenthion)

GROUP II.

Lo rs ban
(chlorphyrifos)

Monitor
(methamidophos)
Nemacur P
(phenamiphos)
Nudrin
(methomyl)
Orthene
(acephate)

Supracide
(methidathion)
Swat
(bonyl)

Temik
(aldicarb)

Phosphamidon

TEPP

Pounce
(permethrin)

Vapona
(dichlorvos)

Pydrin
(fenvalerate 0.1
lb/acre) [*1]

Zectran
(mexacarbate)

Rebelate
(dimethoate)

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.

Thiodan
(endosulfan)

Agritox
(trichloronate)

endrin

Oil sprays
(superior type)

Trithion
(carbophenothion)

Pirimor
(pirimicarb)

Vydate
(oxamyl)

Ethodan
(Eth ion)
Kori an
(ronnel)

Pyramat

Larvin

Rhonthane (ROE)

Metasystox R
(oxydemetonmethyl)

Systox (demeton)

Chlordane
Thimet (phorate)

[*3]
Counter

Sumithion
(fenitrothion)

Phosdrin
(mevinphos)

Mo cap
(ethoprop)

Ciodrin
(crotoxyphos)

Spectracide

Tameron
(methamidophos)

Di-Syston
(disulfoton)

Carzol
(formetanate)

Sevin (carbaryl)
[*2]

Parathion

Abate
(temophos)

Banol
(carbanolate)

Resmethrin
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GROUP Ill. RELATIVELY NONTOXIC: These can be used around bees with a minimum of injury.
Acarol
(Bromopropylate)

cyrolile

Allethrin

Dessin
(dinobuton)

Altos id
(methoprene)

Dimilin
(diflubensuron)

Bacillus

Dinochap
(Karathane)

tburiogi~O§i§

(Accoate, Biotrol,
Dipel, Thuricide)

Dyl ox
(trichlorfon)

Chloroparacide
(chlorbenside)

Eth rel
(ethephon)

Morestan
(oxythioquinox)

pyrethrum
(natural)

Eradex

Murvesco
(fenson)

rote none

Heliothis
polyhedrosis
virus

ryania
Neotran
sabadilla
nicotine

Kelthane
(dicofol)
methoxychlor
(Marlate)

Omite
(propargite)

Sap hos
(menazon)
tetram

Pen tac
(dienochlor)

EIJ.t:!.G./QIDES.
Afugan
(pyrazophos)

Captan
copper oxides

Dithane D-14
(nabam)

Arasan
(thiram)

copper
oxychloride
sulfate

Du-Ter
(fentin hydroxide)

Maneb

Polyram
(metriam)

Mancozeb

Ben late
(benomyl)
bordeaux mixture
Bravo
(chlorothalonil)

f:J.~R~./QIDES.,

copper sulfate

Dyrene
(anilazine)

cupric hydroxide
(Kocide)

ferbam
fol pet

Cyprix
(dodine)

Karathane
(dinocap)

sulfur
Mylone
(dazomet)
Phygon
(dichlone)
Plantvax
(oxycarboxi n)

Vitavax
(carboxin)
Zerlate
(Ziram)
Zineb

DEFOL/At:!.Is. & DESS.IQ.ANTS.

Atrex
(atrazine)

Caparol
(prometryn)

Folex
(desmedipham)

Alanap
(naptalam)

Coto ran
(fluometuron)

Glyphosate

Amiben
(chloramben)

2, 4-0
Daconate
(MSMA)

Amitrol

Gramoxone
(paraquat)

Phenmedipham
(Betanal)
Pramitol
(prometone)

dalapon

Bal an
(benefin)

2, 4-DB

IPC (propham)

2, 4-DP
(dichlorprop)

Karmex
(diuron)

diquat

Kerb
(proamide)

DSMA

Blad ex
(cyanazine)

Endothal
(endothal)

cacod~Hc

E~tam

Lasso
(alachlor)

Ron star
(oxadiazon)
Sencor
(metribuzin)

paraquat

Herbisan (EXD)

Am mate

Betanal AM
(bentanex)

Paarl an
(isopropalin)

Pendimethalin
(Prowl)

Hyvar
(bromacil)

Banvel
(dicamba)

MCPA

Princep
(simazine)
Probe
(methazole)

Sin bar
(terbacil)
SurfIan
(oryzalin)
Sutan
(butylate)
Tordon
(picloram)
Treflan
(trifluralin)

Ramrod
(propachlor)

Lorox
acid

~linuron}

r1 ]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. r3JThimet EC should only be applied during late evening.
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Organic Controls for Insects
E. R. Day, Extension Entomologist, Virginia Tech

PRODUCT*

INSECTS CONTROLLED

REMARKS

Bacillus thuringiensis

Most caterpillars, loopers,
homworms and bagworms

This product, also known as
B.t., is sold under many trade
names

M-One

Colorado Potato Beetle

This is a new strain of
Bacillus thuri119iensis ,
variety: san d1ego, which is
particularly effective against
beetle larvae.

Insecticidal soap

Works well on soft bodied insects in
particular aphids, mites and
mealybugs.

This product is sold under
many trade names and is a
fatty acid soap

Rotenone

Many garden insect pests including
Colorado potato beetle, flea beetles,
aphids, weevils, Mexican bean
beetles

Usually sold as a dust, but
some formulations can be
mixed in water.

Pyrethrin

Broad spectrum, works on a wide
variety of insects.

Usually sold mixed with
other botanical insecticides
such as rotenone

Sabadilla

Stink bugs, cucumber beetle,
caterpillars, loopers, leafhoppers,
thrips.

Sabadilla is a product from
the seed of a plant related to
lilies.

Lady beetles

Feed on aphids and other soft bodied
insects

Lady beetles may leave the
garden to find other prey.

Lacewings

Aphids, scales, mealy bugs and
other soft bodied insects

Immature lacewings are
called aphidlions. Most are
Chrysopera sp.

Predatory mites

Mostly for control of spider mites.

Release approximately 2
per square foot
Phythoseiulus persimilus
wilf work in most situations

Predatory nematodes

Many ground dwelling and boring
insect pests.

These nematodes will
actively seek host prey and
do not harm plants or
humans.

Parasitic wasps

Many insect pests on the foliage
including caterpillars and whiteflies.

Trichogramma wasps work
well on many caterpillars.
Encarsia formosa works on
whiteflies.

Predators:

*Botanical insecticides are derived from various plant parts and are commonly used in organic control situations. It is important to read the label and
follow all precautions regarding protective clothing, mixing and labeled plants. Just because it is derived from plants doesn't mean that safely can be
disregarded. Biological control is in two major forms. Microbial, which is a formulation containing a microorganism such as Bacillus thuringiensis, or
in the other form involves the release of predatory insects or mites, such as lady beetles. A current list of suppliers of biological control agents can be
obtained from: The IPM Practitioner, Box 7414, Berkeley, CA 94707. Use caution with insecticides when a release of predators is planned.
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Diseases
R. E. Baldwin, Plant Pathologist, Eastern Shore Agricultural Research and Extension Center
The control of diseases in the home vegetable garden is important if the gardener is to harvest attractive, nutritious vegetables.
Although diseases are frequently seasonal in their occurrence, losses are highest if consideration is not given to a few basic
principles. These are 1) using disease-free seed of resistant varieties, 2) practicing rotation so that the same vegetable or
closely related vegetables are not planted in the same location on consecutive years, and 3) the safe, judicious use of
fungicides and nematicides. Fixed coppers suggested in these recommendations include: Basicop, Champion, Citcop, CopperCount N, Kocide, Oxycop, Super Cu, Tenn-Cop, Top Cop with sulfur and Tri-basic Copper Sulfate.
Rate/Gal.
(Unleaa
CROP
Dllea8e

Fungicide and Formulations;
Active Ingredient

Otherwise
Stated)

Remarks

ASPARAGUS
Dithane M-45 (80% WP) or Dithane
OF (75% OF) or Manzate 200 (80% WP)
or Pennoozeb (80% WP) or Pennoozeb
OF (75% OF); mancozeb
Maneb 80 (80% WP); maneb

Rust

21bsp

Use resistant varieties or apply several
p<?st-harvest sprays at 7 to 1Q-day
intervals.

21bsp

BEANS (Snap and Lima)

Anthracnose

Bacterial Blights

Bravo 500 (4.17 F); chlorothalonil
3 tsp
Use certified western-grown seed. Spray
- - - - - - - - - - - - - - - - - - - - - - - at7-day intervals. Do not
tsp
work in garden when plants are wet.
Bravo 720 (6.0 F); chlorothalonil
2
Bravo W-75 (75% WP) chlorothalonil

21bsp

Bravo 90 DG (90% DG); chlorothalonil

1.51bsp

FIXed Copper; copper

31bsp

Use certified western-grown seed. Spray
at 7 to 1Q-day intervals.

Powdery mildew

Sulfur (95% WP); sulfur
6 tbsp
Use resistant varieties. Apply spray or
- - - - - - - - - - - - - - - - - - - - - - - dust when mildew first appears.
Sulfur dust (90-95%); sulfur
Repeat at 7 to 10 day intervals.

Rust

Bravo 500 (4.17 F); chlorothalonil
3 tsp
----------------------Bravo 720 (6.0 F); chlorothalonil
2 tsp
----------------------Bravo W-75 (75% WP) chlorothalonil
2 tbsp
----------------------Bravo 90 DG (90% DG); chlorothalonil
1.5 tbsp
Sulfur dust (90-95%); sulfur

SeedDecay

Use commercially treated seed.

Sclerotjnia white mold

Benlate (50% WP or OF); benomyl

6 tbsp

1.51bsp

-----------------------

~graymold

Spray or dust plants when rust threatens
and repeatat7-day
intervals. Do not apply Bravo within 7
days of harvest. Do not graze
Bravo treated areas or feed treated plant
parts to livestock.

Topsin M (70% WP); thiophanate-methyl

1.5 tbsp

Topsin M 85 WDG (85% WDG); thiophanatemethyl

1 tbsp

Apply at 25 to 50% bloom and repeat at
peak bloom. Not to be used for animal
forage purposes.

Benlate (50% WP or OF); benomyl
1.5 tbsp
Do not apply Bravo within 7 days of harvest
- - - - - - - - - - - - - - - - - - - - - - - or Benlat~ within 14 days of harvest.
Topsin M (70% WP); thiophanate-methyl
1.5 tbsp
Topsin M 85 WDG (85% WDG); thiophanatemethyl

1 tbsp

Bravo 500 (4.17 F); chlorothalonil

3 tsp

Bravo 720 (6.0 F); chlorothalonil

3 tsp

Bravo W-75 (75% WP) chlorothalonil

4 tsp

Bravo 90 DG (90% DG); chlorothalonil

2-1/3 tbsp

HOME VEGETABLES: Diseases
Rate/Gal.
CROP
Dlaease

Fungicide and Formulatlons;
Active Ingredient

Viruses(peanut stunt,
bean yellow mosaic,
and others)

No chemicals registered.

Downy mildew (lima)

Bravo 720 (6.0 F); chlorothalonil

~nlesa

herwlae
Stated)

Remarks
Clover control around edge of garden
areas is important because clovers are
hosts of bean viruses. Some bean
varieties are resistant. Consider
aluminum foil mulch to prevent aphid
feeding.

2tsp

----------------------Bravo 500 (4.17 F); chlorothalonil

3tsp

Bravo 90 DG (90% DG); chlorothalonil

1.5tbsp

FIXed Copper; copper

2tsp

FIXed Copper; copper

2tbsp

Spray at 7-day intervals when conditions are
favorable for disease.

BEETS
Cercosoora leaf spot

Spray at 7 to 10-day intervals beginning
when disease first appears.

CABBAGE, BROCCOLI, BRUSSELS SPROUT, CAULIFLOWER, TURNIPS, KALE, COLLARDS
Black leg,
Black rot

FIXed Copper; copper

2tbsp

Use western-grown hot-water treated
seed. Use resistant varieties for black rot
control. Apply copper at 7to10-day
intervals. COpper sprays will reduce
spread of blackrot.

Club root

Terraclor (75% WP); quintozene

6-8tbsp

Applied mixed with transplant water. Use
3/4 pt/plant. (Not registered for turnips,
kale, and collards). Use healthy
transplants.

Downy mildew,
Memaria leaf spot

Begin garden application when the disease
threatens and continue at
- - - - - - - - - - - - - - - - - - - - - - - 7-day intervals. Shorten intervals to
3-5 days under severe disecme conditions.
Bravo 500 (4.17 F); chlorothalonil
2 tsp
Bravo 720 (6.0 F); chlorothalonil

1.5tsp

Bravo W-75 (75% WP) chlorothalonil

1.5tbsp

Bravo 90 DG (90% DG); chlorothalonil

1tbsp

Bravo 720 (6.0 F); chlorothalonil

2 tsp

CARROTS

Leaf blight

Make applications at 7 to 1O-day intervals or

- - - - - - - - - - - - - - - - - - - - - - - morerrequentlynneeded.
Bravo 500 (4.17 F); chlorothalonil

2.5 tsp

Bravo W-75 (75% WP) chlorothalonil

1.5 tbsp

Bravo 90 DG (90% DG); chlorothalonil

1.5 tsp

Fixed Copper; copper

2 tbsp

Bravo 720 (6.0 F); chlorothalonil

1 tbsp

CELERY

Leaf blights

Apply as a spray at 7 to 10 day intervals

-=---=""'="""""'"---..,.--=---,-.,....---,--.,.........,.,.-------------- after disease first appears.
_B=-r_avo----=500~~(4-:::.1=7=-=-F).,.,_,_..,.;c=h,,....lo_ro,_,th_al_o-.-ni_,I,..--,-=-------=4-:-:tsp_.________ Do not apply Benlate or Bravo within

_B_r_av_o_W_-7_5......(7_5_%_W_P....,_);_c_hl_or_ot_h_al_on_il_ _ _ _3_tbsp___.__ _ _ _ _ _ 7 days of harvest.
Bravo 90 DG (90% DG); chlorothalonil

1.5 tbsp

Benlate (50% WP or OF); benomyl

1.5 tsp

Topsin M (70% WP); thiophanate-methyl

1. tbsp

Topsin M 85 WDG (85% WDG); thiophanatemethyl

1.25tsp

CUCURBITS (cucumbers, summer squash, cantaloupes, pumpkin)
Angular leaf spot
Fixed Copper; copper

1 tbsp

Apply as a spray at 7 to 10-day intervals.
(COpper may injure some young plants.)
Use resistant varieties.
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HOME VEGETABLES: Diseases
Rate/Gal.
~leu
erwlae
Stated)

Dlleale

Fungicide and Formulatlona;
Active Ingredient

Anthracnose

Benlate (50% WP or DF); benomyl

1.5tsp

Bravo 720 (6.0 F); chlorothalonil

2tsp

Bravo 500 (4.17 F); chlorothalonil

2.5tsp

Bravo W-75 (75% WP); chlorothalonil

2tbsp

Bravo 90 DG (90% DG); chlorothalonil

1.5tbsp

Dithane M-45 (80% WP) or
Dithane DF (75% DF) or
Manzate 200 (80% WP) or
Penncozeb
WP) or
Penncozeb F (75% DF); mancozeb
Maneb 80 (80% WP); maneb

1.5-3.0 tbsp

Topsin M (70% WP); thiophanate-methyl

1.5tsp

Topsin M 85 WDG (85% WDG); thiophanatemethyl

1.25tsp

Bravo 720 (6.0 F); chlorothalonil

2tsp

Bravo 500 (4.17 F); chlorothalonil

2.5tsp

Bravo W-75 (75% WP); chlorothalonil

2tbsp

Bravo 90 DG (90% DG); chlorothalonil

1.5tbsp

Ridomil/Bravo 81W (81% WP);
metalaxyl + chlorothalonil

1.5-2.0 tbsp

RidomiVcopper (70%W) metalaxyl plus copper
hydroxide

1.5-2.0 tbsp

Ridomil MZ (58% WP);
metalaxyl plus mancozeb
Dithane M-45 (80% WP) or
Dithane DF (75% DF) or
Manzate 200 (80% WP) or
Penncozeb
WP) or
Penncozeb F {75% DE}; mancozeb
Maneb 80 (80% WP); maneb

1.5-2.0 tbsp

Benlate (50% WP or DF); benomyl

1.5tsp

Bravo 720 (6.0 F); chlorothalonil

2tsp

Bravo 500 (4.17 F); chlorothalonil

3.0-4.0tsp

Bravo W-75 (75% WP); chlorothalonil

2.0-3.0 tbsp

Bravo 90 DG (90°A> DG); chlorothalonil

1.5-2.5 tbsp

Topsin M (70% WP); thiophanate-methyl

1.5tsp

Topsin M 85 WDG (85%"WDG); thiophanatemethyl

1.25tsp

Bravo 720 (6.0 F); chlorothalonil

2.Q-3.0 tsp

Bravo 500 (4.17 F); chlorothalonil

3.0-4.0tsp

Bravo W-75 (75% WP) chlorothalonil

2.Q-3.0 tbsp

CROP

Remarks

Start applications when plants are in the twoleaf stage and repeat at 5 to 7 day
intervals. Direct spray for thorough
coverage of both upper and lower
leaf surfaces. Use resistant varieties.
Benlate or Topsin combinations with
chlorothalinol, mancozeb or maneb are the
most effective.

F

Downy mildew

1.5-3.0 tbsp

Apply at 7-day intervals throughout the
season after runners are
formed. Use resistant varieties. Maneb or
Mancozeb are not to be
applied within 5 days of harvest.

1.5-3.0 tbsp

F

Gummy stem blight

Powdery mildew

Bravo

9o DG (90% DG); chlorothalonil

1.5-3.0 tbsp

1.5-2.5 tbsp

Apply at 7 to 10-day intervals throughout
the season.
Combinations of Bravo with Benlate or
Topsin Mare most effective.

Apply at 7 to 10-day intervals. Use
resistant varieties.

HOME VEGETABLES: Diseases
Rate/Gal.
(Unleu

CROP

Dl8ea8e
Powdery Mildew
(cont.)

Fungicide and Formulations;
Active Ingredient

Bayleton (50% WP); triadimefon

Otherwise
Stated)

0.5tsp

Rernarb

Apply on a 14-day schedule when mildew

appears.

EGG PL.ANT

vertjcj!!iym wilt

Do not plant in the same garden area
more frequently than every 4 to 5 years.
Rotate with vegetables other than
tomatoes, peppers, or potatoes.

No chemicals registered.

IRISH POTATOES

Early blight, Late blight

Bravo 720 (6.0 F); chlorothalonil
1.0-1 .5 tsp
Start applications as soon as the plants are
- - - - - - - - - - - - - - - - - - - - - - - 2 to 6 inches high and continue at5to 10
day intervals as long as blights threaten.
Bravo 500 (4.17 F); chlorothalonil
1.5-2.0 tsp
When rate blights present reduce
intervals 3 to 5 days Use late blight.
_B_r_a-vo_90_D_G_(_90%_o_D_G_);_c_h_lo-ro_th_al_o_n_il- - - -- -tbsp
_ _ _ _ _ _ _ resistant varieties. Ridomil combinations
1·0
will aid in the control of late blight and tuber
-=,....,.----:-:-:=---..,,....,..,...,....,.....,.~..,.....,...,.~---------.,.-=-==--=-~----- rots when applied on a 14-day interval
RidomiVBravo 81 W (81 % WP);
1.5-2.0 tbsp
with alternate applications of chlorothalonil,
_m~et_al_axy.,.,....,_l=+_c_hl_o_ro_th_a_lin_o_I- - - - - - - - - - - - - - - - mancozeb, or maneb.
1.5-2.0 tbsp
Ridomil MZ58 (58% WP); metalaxyl +
mancozeb
Dithane M-45 (80% WP) or
1.0-2.0 tbsp
Dithane OF (75% OF) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% OF); mancozeb
Maneb (80% WP); maneb

1.5-2.0 tbsp
Plant in soil with pH 5.0 to 5.5. Use
fertilizer with an acid reaction in soil with
pH above 5.5. Use resistant varieties.
Plow-down green cover crop.

Scab

Seed~decay

cn:t

Tops 2.5% seed treat: thiophanate-methyl
Maneb 6-8% dust; maneb

Use as seed treatment dust according to
manufacturer's label. Dust seed pieces
immediately after cutting. Do not use
treated seed pieces for food.

Rhizoctonja
LETTUCE

Bottom Rot, Drop

Ronilan (50 WP); vinclozolin

1.0-1.5 tbsp

Rovral (50% WP); iprodione

1.5-2.0 tbsp

Remove residue by trimming or washing.
See manufacturer's direction for Rovral
and Ronilan.

OKRA

Do not plant in the same garden area
more frequently than every sixth year.

Fursarjym and
vertjcj!!iym wilts
ONION

Blast, purple blotch and
downy mildew

Apply as a spray at 7 to 10-day intervals,
after disease first appears. Do not apply
maneb on green onions. Do not apply
Bravo 500 (4.17 F); chlorothalonil
2.0-4.0tsp
maneb within 3 days of harvest on bulb
- - - - - - - - - - - - - - - - - - - - - - - - onions. Do not apply mancozeb within 7
days of harvest on bulb onions Do not apply
_~_a_vo_w_~_5_(7_5_%_o_W_P_)_c_h_lo_ro_th_al_o_n_il_ _ _ _1_~_3_~_~_P_ _ _ _ _ ~~to~~bonionswith~7d~of
Bravo 720 (6.0 F); chlorothalonil

1.5-3.0 tsp

Bravo 90 DG (90% DG); chlorothalonil

1 0-2 0 tbsp
· ·

3

-=oit~h-a-ne~M~--4~5~(8~0~%~W~P=)-o-r--------tbsp------~

Dithane OF (75% OF) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% OF); mancozeb
Maneb 80 (80% WP); maneb

3~p

harvest or to green onions within 14 days of
harvest.
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HOME VEGETABLES: Diseases

CROP
Dllea8e

Fungicide and Formulations;
Active Ingredient

Rate/Gal.
~leu
erwlae
Stated)

Remarks

PEPPERS

Anthracnose and
Cercosoora Leaf spot

Maneb 80 (80% WP); maneb

3tbsp

Begin when disease threatens. Spray on a
7 to 10-day interval. Do not apply more
than 18 lb of product/A per season. Do not
apply within 7 days of harvest.

Bacterial spot

FD<ed Copper; copper &
Maneb 80 (80% WP); maneb

2tbsp
2tbsp

Do not apply maneb within 7 days of
harvest. Make foliar applications at 7 to
10-day intervals, more often during wet
season.

RidomiVCo~per(70W);

2.5tbsp

Damping-off

Thiram (75%); thiram

5.0 oz/100.0 lb of seed

Downy mildew and
white rust

FD<ed Copper; copper

Pbytoohthora Blight

metalaxyl p us copper hydroxide
SPINACH

Apply seed treatment according to
manufacturer's label.
Start applications when disease first
appears in area and continue at 7 to 10-day
intervals.

Aliette~80% WDG);

3-5tbsp

RidomiVcopper (70 WP);
metalaxyl plus copper hydroxide

2.5tbsp

Fosety-AL

SWEETCORN

Bacterial wilt

No chemicals registered.

Leaf blight

Bravo 720 (6.0 F); chlorothalonil

.75-2.0 tsp

Bravo 500 (4.17 F); chlorothalonil

1.0-2.75 tsp

Bravo W-75 (75% WP) chlorothalonil

1.5-2.0 tbsp

Seed decay

Plant resistant varieties. Spray with
approved insecticide to control flea beetles.
Plant resistant varieties. Bravo, mancozeb
and maneb registered for
helminthosporum leaf blight only. Do not
feed maneb or Bravo - treated forage or
husks to dairy animals or animals being
finished for slaughter.
Mancozeb cannot be used within 7 days of
harvest.

Bravo 90 DG (90% DG); chlorothalonil

1.5tbsp

Dithane M-45 (80% WP) or
Dithane OF (75% OF) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (Z5% DE); mancozeb
Maneb (80% WP); maneb

1.0-1 .5 tbsp

Thiram (75% WP); thiram

1.0 Oz/bu of seed

Use as a seed treatment. Do not use
treated seed for food or feed.

Benlate (50% WP or OF); benomyl

4.0 Oz/5.0 gal of water

Use disease-free bedding stock. Use as a
dip for 1/2 minute. Do not use treated roots
for food or feed. Use s~rout di~.

Bravo 720 (6.0 F); chlorothalonil

1.3-2.0 tsp

Bravo 500 (4.17 F); chlorothalonil

2.0-3.0tsp

Bravo 90 DG (90% DG); chlorothalonil

1.0-1.75 tbsp

Dithane M-45 (80% WP) or
Dithane OF (75% OF) or
Manzate 200 (80% WP) or
Penncozeb ~WP) or
Penncozeb F (Z5% DE); mancozeb

1.5-3.0 tbsp

Maneb 80 (80% WP); maneb

1.5-3.0 tbsp

1.5tbsp

SWEET POTATOES

Black rot, scurf
TOMATOES
~age)

:Jht, late blight,
gray
spot,
~leaf spot, gray
leaf mold

Repeat at 7 to 1Oday intervals throughout
the season. Under severe conditions,
shorten spray intervals.
Do not apply maneb or mancozeb later
than 5 days before harvest.
Use resistant varieties to control early
blight and gray leaf spot.

HOME VEGETABLES: Diseases

=··

Rate/Gal.

CROP

Disease

Fungicide and Formulations;
Active Ingredient

(Fruit)

Bravo 720 (6.0 F); chlorothalonil

.2-3 tsp

Anthraaiose,
A!ternada fruit rot,

Bravo 500 (4.17 F); chlorothalonil

3-4 tsp

Bravo 90 OG (90% OG); chlorothalonil

1.75-2.25 tbsp

rwtse
Stated)

~graymold,

Late blight, fruit rot,
Bhizoctonja fruit rot

Oithane M-45 (80% WP) or
Oithane OF (75% OF) or
Manzate 200 (80% WP) or
Penncozeb
WPhor
Penncozeb F (Z5% E}; mancozeb

Remarks
Make applications when plants begin to set
fruit (and retreat) on a 7-1 Oday interval.
Shorten spray intervals under severe
conditions. Do not
or
mancozeb later than 5
before harvest

=aneb

1.5-3.0 tbsp

F

Bacterial spot and
speck

Maneb 80 (80% WP); maneb

1.5-3.0 tbsp

Foced copper; copper plus
Oithane M-45 (80% WP) or
Oithane OF (75%) or
Manzate 200 (80% WP) or
Penncozeb
WP) or
Penncozeb F (75% OF); mancozeb
Maneb 80 (80% WP); maneb

2tbsp

Foced Copper ; copper

2tbsp

F

2tbsp
2tbsp

Fusarjum wilt,
Yertjcilljum wilt, root
knot nematode
Seed decay

Make foliar applications fS'lery 7-1 Odays,
shorten intervals under severe conditions.
Do not apply mancozeb or maneb within 5
days of harvest.

Gives some control when used alone.
Use resistant varieties (VFN).

Thiram (75%); thiram

1 tsp/lb of seed

Use as seed treatment according to
manufacturer's label.

Bravo 720 (6.0 F); chlorothalonil

1.5-3.0 tsp

Start application when conditions are

WATERMELON
Anthracnose, gummy
stem blight

---=-----::-:-:--:-----:--=-----------=-=~-=-=------ravorablefordisease. Bepeatat7-day
Bravo 500 (4.17 F); chlorothalonil
2.75-4.25 tsp
intervals. Use resistant varieties. Do not
- - - - - - - - - - - - - - - - - - - - - - - apply mancozeb or maneb within
5 days of harvest.
2.0-3.0 tbsp
Bravo W-75 (75% WP) chlorothalonil
Bravo 90 OG (90% OG); chlorothalonil

1.5-2.5 tbsp

Oithane M-45 (80% WP) or
Oithane OF (75% OF) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% OF); mancozeb

2-3tbsp

Under severe conditions, combine
chlorothalonil or mancozeb with one of the
following:

Atternaria leaf blight

Benlate (50 WP or OF); benomyl or
Topsin M (70% WP); thiophanate-methyl
or Topsin M 85 WOG (85% WDG);
thiophanate-methyl

1.5tsp
1.5tsp
1.25tsp

Bravo 720 (6.0 F): chlorothalonil

2-3 tsp

Begin applications when plants are in the

- - - - - - - - - - - - - - - - - - - - - - - first true leaf stage or conditions are

Bravo 500 (4.17 F); chlorothalonil
2.75-4.25 tsp
ravorable for disease development. Repeat
- - - - - - - - - - - - - - - - - - - - - - - at 7-day intervals. Do not apply mancozeb
Bravo W-75 (75% WP); chlorothalonil
2-3 tbsp
or maneb within 5 days of harvest.
Bravo 90 OG (90% OG); chlorothalonil

1.5-2.5 tbsp

Oithane M-45 (80% WP) or
Oithane OF (75% OF) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% OF); mancozeb

2-3 tbsp

Maneb 80 (80% WP); maneb

1-2 tbsp
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CROP

Dlleale
Downy mildew

Fungicide and Formulatlons;
Active Ingredient
Bravo 720 (6.0 F); chlorothalonil

Rate/Gal.
(Unless
Otherwise
Stated)
1.5-3.0 tsp

Remarks
Downy mildew usually occurs late in the

- - - - - - - - - - - - - - - - = - = - - - " " " ' " ' = ' " - - - - - season. Ridomil combinations sprays

Bravo 500 (4.17 F); chlorothalonil

2.75-4.25 tsp

should be applied on a 14-day interval with

- - - - - - - - - - - - - - - - = - = , . . . . , . . . . - - - - - - - - alternate applications of chlorothalinol,
Bravo W-75 (75% WP}; chlorothalonil
2-3 tsp
mancozeb or maneb. Do not apply
mancozeb or maneb within 5 days of

- - - - - - - - - - - - - - - - - - - - - - - harvest.
Bravo 90 DG (90% OG}; chlorothalonil

1.25-1.5 tsp

Oithane M-45 (80% WP} or
Oithane OF (75% OF) or
Manzate 200 (80% WP} or
Penncozeb (80% WP} or
Penncozeb OF (75% OF); mancozeb

2-3tbsp

Maneb 80 (80% WP}; maneb

1-2 tbsp

Ridomil/Bravo 81W (81% WP};
metalaxyl + chlorothalonil

1.5-2.0 tbsp

Ridomil MZ58 (58% WP}; metalaxyl +
mancozeb

1.5-2.0 tbsp
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Nematode and Soil-Born Disease Control In Home Vegetables
Nematodes
ROOT-KNOT,
ROOT-LESION,
SPIRAL,
STING,
LANCE, and
various
soil-borne
palhogellS

Fumigant; Application Rates
Vapam; 1.0 qt per 100 sq ft
overall treatment

Remarks
Apoly as a Preplant Application: This treatment is
effective against nematodes and other soil-borne plant
pathogens. Treatment more effective if treated area is covered
with plastic.
GENERAL DIRECTIONS
Soil Preoaration: Before treating, cultivate the area
thoroughly, breaking up clods and loosening soil
deeply and thorou~hly. Keep the soil moist, watering
if necessary until time to treat. Soil temperature
should be between 60 degrees to 90 degrees F at 3-inch
depth.
Preplanting instruction: Cultivate 5 to 7 days after
application to promote escape of vapors. Allow an
additional 7 to 9 days before planting on well-drained
light- to medium-textured soil; 14 days for heavy clay
or organic soil; and up to 30 days if soil
temperatures are below 60 degrees F.
Use Cautjoo: Do not apply to confined spaces
without adequate ventilation nor in greenhouses where
growing plants are present. Do not apply within 3 ft
of plant drip line or to areas underlaid by roots or
valuable plants. Keep children and pets out of treated
area.
Sorinkling Can Application: Place 0.398 lb (1.0 qt) in
sprinkling can, fill with water and apply to 50 sq ft
of well-prepared soil.
Hose Prooortioner Application: Add 0.795 lb (1.0 qt)
to 3 qt of water per 100 sq ft. Continue watering to
depth of control desired.
Rotary Tiller Application: Sprinkle or spray using
0. 795 lb (1.0 qt) in 2.5 gal of water per 100 sq ft in
front of tiller.
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Insects
E. R. Day, Extension Entomologist, Virginia Tech

Treatment and Amount to
Mix with 1 Gallon of Water
or as Indicated Otherwise

Remarks and Daya
Between Last Appllcatlon
and Harvest

croe

Insect

Asparagus

Asparagus beetle,
Grasshoppers

Carbary! ASevin) 50% WP,
2 tbsp. 0 5% dust. Treat spears
during harvest. Do not repeat a
carbaryl application within 3 days.

1 day
1 day

Beans (snaps and

Aphids

Malathion 57% EC, 1 tbsp or
diazinon 25% EC, 2 tsp
Thiodan [*1]

Treat when first seen. 3 days for Diazinon or
Malathion. 3 day wait for Thiodan. Do not exceed
7 applications.

Mexican bean beetle

Carbary! ASevin) 50% WP,
2 tbsp. 0 5% dust OR
diazinon 25% EC, 2 tsp.

Odays for Sevin, 7 days for diazinon. Treat when
damage appears.

Grasshoppers

diazinon 4% dust

7days

Stinkbugs

diazinon 4% dust OR
Sevin 5% dust.

See label.

Comearworm

Carba~ (Sevin) 50% WP,
3 tbsp R 5% dust. Treat when first
pods are 1 inch long and weekly or
as needed thereafter.

Odays

Spider Mites

Dicofol (Kelthane) 18.5% EC,
1 tbsp.

Treat when damage appears. 7 days

Flea beetle

Carbary! ASevin) 50% WP,
2 tbsp. 0 5% dust OR diazinon
25% EC, 2 tsp. Treat when insects
appear_in damaging numbers.
Repeat a9 needed.

Odays

Bacillus 1budagi~asis.

Odays. May be applied as a bait. Follow
directions on label. Treat every 4 days after first
true leaves appear until harvest if worms are
present. 5 days for diazinon on broccoli, 7 days
for cabbage and 5 days for cauliflower. Thiodan: 7
day wait for Brocolli and Cabbage, 14 day wait for
Brussels Sprouts and Cauliflower.

limas)

Beals

Cabbage (broccoli,
cauliflower, brussels
sprouts, cabbage)

Caterpillars [*2] looper,
imported cabbageworm,
and diamondback moth
larvae

2 to 3 tbsp. (Bactur, Dipel,
SOK-BT, Thuricide).
Diazinon 2 tbsp.
Thiodan

Aphids (plant lice), flea
beetles

diazinon 25% EC, 2 tsp. (not for
brussels sprouts), OR Sevin. Treat
when insects appear in damaging
numbers.

Cabbage root maggot

See text about Maggots and Soil
Insects.

flea

beetles

Odays

Odays
10days

Cauliflower 5 days, cabbage 7 days, broccoli 5
days for diazinon. See label for Sevin.

Carbary! (Sevin) 50% WP,
2 tbsp. OR 5% dust, OR diazinon
25%EC.

For Sevin, 3 days . Repeat treatment at
7to14-day intervals as needed. For diazinon, 5
day wait for broccoli and cauliflower and a 7 day
wait for cabbage.

Carrots

Aphids

Diazinon 25% EC.
Thiodan

10 days for Diazinon, 7 days for Thiodan. _do not
exceed 2 applications

Cucurbits
(cantaloupes,
cucumbers, squash,
pumpkins, and
watermelons)

cucumber beetle

Carbary! ASevi~ 50% WP,
1 tbsp. 0 5% ust.
Diazinon 25% EC, Thiodan Treat
when seedlings emerge from soil if
damage appears. Repeat at
5-day intervals as needed.

Make application in late afternoon. ~ may
kill bees when applied between 1Oam.
2 p.m.
To avoid injury to tender foliage, do not apply
when rain or humidity is expected duri~ the next
2 dafw. Repeat as needed. 3 days for iazinon,
see abel for carbaryl. O (zero) day wait for
Thiodan
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Crop

Insect
Squash bug Pickleworm

Squash vine borer

Treatment and Amount to
Mix with 1 Gallon of Water
or as Indicated Otherwise

Remarks and Daya
Between Last Appllcatlon
and Harvest

Carbary! ASevin) 50% WP,
1 tbsp. 0 5% dust. Treat when
damage appears. Treat when
seedlings emerge.
Diazinon 25% EC OR methoxychlor
50%WP,
2-3 tbsp . Thiodan. Treat when vines
begin to run, apply to bases of
four times at 7-day intervals. reat
when seedlings emerge.

C

Carbary! - See label. Diazinon 3 days

Honeybees are necessary for good fruit set.
Insecticides are toxic to bees. Apply in evening
when fewer bees are working. Treat flower buds,
stems, and vines weekly. See label for
methoxychlor. Diazinon 3 days. 0 (zero) day wait
forThiodan

Aphids (plant lice)

Diazinon 25% EC. Thiodan. Treat
when seedlings emerge.

CARBARYL WILL NOT CONTROL APHIDS.
Treat when insects ap~ in damaging numbers.
Repeat as needed. Diazinon
3 days. 0 (zero) day wait for Thiodan

Spider mites

Dicofol relthane) 18.5% EC,
1 tbsp. reat when damage

Kelthane 2 days. Repeat as needed.

appears.
Leafhoppers, leafminers

Eggplant

3 days, repeat as needed. Pick and destroy
infested leaves.

Whiteflies

Diazinon 25% EC. Treat when
damage appears.
See text about Whiteflies.

Aea beetle, Colorado
potato beetle,
Grasshoppers

Carbary! {Sevi~ 50% WP,
2 tbsp. OR 5% ust.
Thiodan

Odays for Carbary!. Treat when damage
appears. Repeat as needed. Thiodan: 1 day wait.
Do not exceed 0.5 pound of active ingredient per
acre.

Caterpillars [*2] looper,
imported cabbageworm,
and diamondback Jarva

Bacillus thuringiensis,
2 to 3 tbsp. Diazinon 25% EC for
spinach and turnips.

Odays for Bacillus thuringiensis. Treat every 4
days after first true leaves appear until harvest, if
worms are present. Diazinon: 1Oday wait for
spinach and turnips.

Flea beetle, Harlequin bug

Carbary! (Sevin) 50% WP, 2tbsp.
OR diazinon 25% EC,
2tsp.

Carbary! 14 days. Diazinon 1odays.

Grasshoppers

Diazinon. Treat when insects
appear in damaging numbers.
Repeat as needed.

10days.

Aphids (plant lice)

Diazinon 25% EC, 2 tsp. OR
Rotenone 1% dust.

Diazinon 1Odays. See label for Rotenane. Treat
when insects appear in damaging numbers.

Aphids (plant lice)

Diazinon 25% EC, 2 tsp. OR
malathion 4% dust OR 57% EC, 1
tsp. Treat when insects appear in
damaging numbers.

Wait for diazinon for 1Odays. For malathion 14
day wait for leaf lettuce, 7 day wait for head
lettuce.

Flea beetle, Harlequin bug,
stinkbug

Carbary! {Sevin) 5 % dust

Head lettuce: 3 days.
Leaf lettuce: 14 days.

Okra

Aphids (plant Uce)

Rotenone 1% dust

See label. Treat when insects appear in
damaging numbers.

Onions

Thrips, onion maggots

Diazinon 25% EC, 2 tsp. OR
malathion 4% dust OR 57% EC, 1
tbsp

1Odays onion-diazinon. 3 days green onionmalathion. For onion, treat when thrips appear in
damaging numbers. Maggot control, see table on
soil insect control.

Peas

Aphids (plant lice)

Diazinon 25% Ee,-2tsp. OR
4% dust. Treat when insects
appear in damaging numbers.

Peas
(cont.)

Earworm, cowpea curculio,
grasshoppers

Carbary! {Sevin) 50% WP,
2 tbsp. OR 5% dust OR
diazinon 25% EC

Carbary!: o days. Diazinon: 1 day. Treat when
worms are present in damaging numbers.
Thiogard: 3 days for cowpea curculio. Treat 3
times at 5-day intervals. Treat for cowpea
curculio when pods begin to form.

Peppers (bell or hot)

European com borer,
grasshopper

Carbary! ASevi~ 50% WP,
1 tbsp. 0 5% ust

: . Use at 4 to 5-day intervals as long as

Aphids (plant lice)

Diazinon 25% EC, 2 tsp. OR
4 % dust . Thiodan

5 days. Treat when insects appear in damaging
numbers. 4 day wait for Thiodan

Greens or leaf crops
(turnips, kale,
spinach, collards)

Lettuce
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Crop

Insect

Potatoes (Irish)

Colorado potato beetle, flea
beetle, potato leafhopper,
E u = com borer
~ BARYLand

Bt: Odays. Carbary!: Odays. Diazinon:
35 days. Thiogard: 0 days. To control European
com borer, make three applications at 7-day
intervals starting in mid-May. Treat when
insects and/or damage appears. O (zero) day wait
for Thiodan. See Thiodan label about followup
crops.

Aphids (plant lice)

Diazinon 25% EC, 2 tsp. OR
malathion 5% dust OR
malathion 57% EC, 1 tsp.
Thiodan

Diazinon: 35 days. Malathion: Odays. Treat
when insects appear in damaging numbers. O
(zero) day wait for Thiodan. See Thiodan label
about followup crop

Potato tuberworm

Thiogard 3, 2 213 tbsp.

Odays. See text in following section.

Spider mites

Dicofol (Kelthane) 18.5% EC,
1 tbsp.

Cyclamen mite

Thiogard 3, 1 2/3 tbsp.

Leafroller, root lice (root
aphids)

Diazinon 25% EC, 2 tsp, OR
malathion 5% dust OR 57% EC, 2
tsp.

Diazinon: 5 days. Malathion: 3 days. Treat
when damage appears or insects appear in
damaging numbers.

Aphids (plant lice)

Diazinon 25% EC, 2 tsp.

Diazinon: 5 days. Treat when insects appear in
damaging numbers.

Strawberry weevil

Carbary! (Sevin) 50% WP,
2 tbsp. OA 5 % dust malathion
5 % dust OR 57% EC, 1 tbsp.

Carbary!: 1 day. Malathion: 3 days. Start
treatment when cut buds or leaf holes are seen.
This is usually just after beginning of bloom (late
March or early April). Treat at weekly intervals
as needed. Rotate strawberries to a part of the
garden that has not had strawberries in the last
year.

Rea beetle, grasshoppers

Carbary! (Sevin) 50% WP,
2 tbsp. OR diazinon 25% EC, 2 tsp.

Carbary!: O days. Diazinon: 1 day. Treat when
insects and damage appear on young plants.
Application of Carbary! to the tassel region of com
during the pollen shedding period will seriously
reduce the bee population.

Fall armyworm

Carbary! (Sevin) 50% WP,
2 tbsp. OA 5% dust

Treat when "window pane" feeding damage
appears on leaves of young com or in whorls of
older com.

European com borer

Carbary! (Sevin) 50% WP,
2 tbsp. OR 5% dust

Treat when 50% of plants show tiny pin holes in
leaves.

Com sap beetle, European
corn borer in the ear, com
earworm, Japanese beetle

Carbary! (Sevin) 50% WP,
2 tbsp. OA 5% dust
Thiodan

Apply to silks every other day beginning at 10%
silking and continuing until 90% of silks have
wilted and turned brown.

Corn earworm

Carbary! (Sevin)

1 day. Apply at 2 to 3 day intervals when silking.

Flea beetle, hom worm,
stink bugs, Colorado potato
beetle, grasshoppers

Carbary! (Sevin) 50% WP,
2 tbsp. OR 5% dust
Thiodan

Odays for Sevin, 1 day for Thiodan. Treat when

Colorado potato beetle

Diazinon 25% EC, 2 tsp.
Thiodan

1 day for Diazinon, 1 day for Thiodan. Treat when
damage appears or when insects appear in
damaging numbers.

Blister beetles, Colorado

Diazinon 25% EC

Diazinon: 1 day. Thiodan: 1 day Repeat as
needed. Follow directions on label.

Carbary! (Sevin) 50% WP,
2 tbsp. OR 5% dust

O days. Treat every 5 to 7 days when fruit begins
to set. Continue as long as fruit is present if

IOGARDONL~

"Clippe~andStrawberry

rootworms

Sweet com 1*31

Tomatoes (*3]

Remart<a and Daya
Between Last Appllcatlon
and Harvest

Bacillus thuringiensis (Bt),
M-ONE strain OR Carbary! (Sevin)
50% WP, 2 tbs~. OR 5% dust OR
diazinon 25% C, 2 ts~. Consider
1% rotenone dust for ard to kill
~esistant) Colorado potato beetle.
iodan

Grasshoppers (S IN
ONLY) White~
(THIOGARD NLY)

Strawberries

Treatment and Amount to
Mix with 1 Gallon of Water
or as Indicated Otherwise

~}

~]

potato beetle, flea beetle,

and aphids, homworm,
tomato russet mite, tomato
fruitworm, cabbage looper,
whitefly, and stink bug

Fruitworm

Dicofol: 2 days. Treat when damage appears.
Damage usually occurs in hot, dry seasons, and it
may be severe.
4 days. Do not reapply within 15 days or more
than twice within a 35 day period when fruit is
present.

damage appears or when insects appear in
damaging numbers.

needed.
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Crop

Insect

Treatment and Amount to
Mix with 1 Gallon of Water
or as Indicated Otherwlae

Aphids (plant lice), blister
beetles

Diazinon 25% EC, 2 tsp. OR
4% dust OR malathion 5% dust

Spider mites

OR 57% EC, 1 tbsp.
Dicofol (Kelthane) 18.5% EC,
1 tbsp.

Cutworms

See text about Cutworms and
Wireworms and Soil insects.

Whiteflies

See text about Whiteflies.

Remarks and Daya
BetwHn Last Appllcatlon
and Harvest
Diazinon: 1 day. Malathion: 1 day. Treat when
insects appear in damaging numbers.

2 days. Treat when insects appear in damaging
numbers.

r-tJ

Three percent Thiogard is a low-concentrate formulation of Thiodan for homeowner and home garden use. It may be available under
other trade names.

[*2]

Loopers are hard to kill. Bacillus thuringiensis (B.T.) will work well but is not fast. B.T. is safe. Loopers and other worms get sick the
first day and die later. L..oopers become a problem in Virginia in late July or early August. They will remain a problem until a killing frost
or light freeze occurs.

[*3]

Keeping seedbeds free of vegetation for 3 weeks prior to planting time will aid in control of cutworms. For more details on cutworm
control see text about soil insects and cutworms-wireworms ..

The three formulations of Diazinon are now sold for home and garden use under the Spectricide label, the Ortho label, and several others. For
this reason we urge home gardeners to react the label and act accordingly.
Q.us1& should always be applied as a "fog" to cover leaf surfaces with a very light but visible film of insecticide. A hand-operated crank duster is
in most cases the only hand equipment that is really acceptable for applying dusts. However, a puff duster is adequate for small plants such as
young cucumbers and for treating silking ears of com.

Sgrm should be applied to the point of runoff. An effort should be made to spray undersides of leaves, especially for effective spider mite, aphid,
and whitefly control.
~ ~ are omitted in some cases to conserve space. They are generally as effective at comparable rates, but usually require more

agitation. Read labels for amount per gallon of water.
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The Potato Tuberworm
Each year, Virginia home gardeners are plagued by injury to their white potatoes by the potato tuberworm.
The injury shows up in stored potatoes as unsightly feeding tunnels filled with excrement throughout t.he flesh of the tubers
and, consequently, the tubers become unfit for food. Each year, many people ask how these pests get m the stored potatoes
and how they can be controlled.
The potato tuberworm is the larva or immature stage of a gray moth not over one-fourth inch long. It has small, dark ~rown
or black markings on the wings. The female moth lays her pearly-white eggs on the leaves and stems of the plants or m the
eyes of exposed tubers in the field or in storage. The moths are seldom seen because they hide during the daytime but are
active at night. The female usually lays from 150 to 200 eggs. In warm storage places, the tuberworm may continue to
reproduce and be a pest throughout the winter. In the field, it overwinters as a larva or pupa in the soil. The life cycle may be
as short as 2 weeks in the summer or as long as 7 months in the winter. In the field, there are five or six generations in the
South, but probably not more than three or four in Virginia.
The full-grown larva of the potato tuberworm is about one-half inch long. Its head is brown and its pinkish green or white
body sometimes has a reddish-purple band down the back. CONTROL MEASURES: Protective measures for controlling the
potato tuberworm include the following: 1) plant only seed pieces that are not infested, 2) cultivate so as to hill the soil
against the plants - keeping at least 2 inches of soil over the developing tubers, 3) harvest as soon as the crop is mature.
During harvest, do not leave the dug potatoes in the field overnight, and do not cover piles of potatoes with potato tops, 4)
destroy all culled or infected potatoes as soon as possible, 5) store tubers at temperatures below 52 degrees F. if possible and
practical. Use either new or thoroughly cleaned bags or baskets when storing. The storage area should be screened or enclosed
in such a way that moths cannot get in. Without such an enclosed storage area, the moths can fly in although the storage area
was clean and the potatoes insect-free when stored.
There is no legal chemical control for this insect in stored potatoes. However, an approved household insecticide may be used
at regular intervals to control tuberworm moths. Potatoes should be covered while these sprays are being applied. Consider a
weekly spray application as long as the problem persists.

Slugs
Slug populations are the result of favorable environmental conditions for slug reproduction and survival. Any type of mulch
may give rise to greater problems with slugs. Young seedlings and the more succulent parts of plants and even some entire
plants are devoured by these pests. They leave a trail of mucus on the surfaces on which they crawl, and, on drying, silvery
marks result. Moist, humid environments favor slug development. Slugs generally spend the winter in sheltered situations
outdoors. Eggs are usually deposited in moist habitats and maturity requires a year or more. Many different modem-day
insecticides have been tested against slugs and very few show any promise at all. The following are suggestions for
minimizing slug damage to either vegetable or flower gardens:
1.
2.
3.
4.

5.
6.

7.
8.

Spade Qr rototill the garden area in the fall.
Spade or rototill the garden again around April 1.
Maintain a system of clean cultivation by hoeing so that the surface of the soil is dry and crumbly.
Where heavy infestations of slugs cause serious damage, hand-picking will reduce slug populations. Use a flashlight to
check infestation. About 10:00 p.m., inspect garden for active slugs. Those detected can be picked up with an old
teaspoon. Place captured slugs in a container of salt, which will kill them. If this activity is continued for 3 or 4
nights in a row, damage can be greatly reduced.
In order to increase organic material in the soil, it is best to compost materials such as grass clippings, leaves and
other plant debris for at least one year. At the end of this time the compost should be black and crumble. This then
should be spread over the garden and spaded into the soil.
Gardeners have reported some success with stale beer placed in small cups or pans sunken in the soil so the lip of the
container is slightly below the level of the ground. Slugs are attracted to the containers; once inside they drown. The
beer needs to be replaced about every three days for best results. However, stale beer must be used. Slug populations
can be greatly reduced if this method is started early in the spring and enough of the containers are set out.
Slug baits are available and effective against this pest if applied exactly as directed on the label. None of these
commercial baits are to be used directly on food crops.
Crushed Oyster shells (A chicken feed supplement) placed around the base of the plant may also deter slugs
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Soll Insect Control
Dlazlnon*
5%Granulea

Beans

Dlazlnon*
4% Dust

Dlazlnon*
25%EC

CW.WW

CW, WW (snap only)

Beets

CW.WW

cabbage

CW, RM, WW

CW,WW

CW, RM, WW

Carrots

WW

cw.ww

CW.WW

CW, RM, WW

CW.WW

Cauliflower
Celery

CW.WW

Collards

CW.WW

Sweet com

WW.AW

cw,ww

Cucumbers

CW,WW

CW.WW

Endive

CW,WW

CW.WW

Kale

CW.WW

Lettuce

CW,WW

Lima Beans

CW,WW

CW.WW

Melons

cw.ww

CW.WW

CW.WW

Muskmelons

CW.WW

Onions

OM.WW

Parsley

cw.ww

CW.WW

Parsnips

CW,WW

Peas

CW.WW

CW.WW

Peppers

CW.WW

CW.WW

Potatoes

cw

CW.WW

Radishes

RM

cw

cw.ww

cw

Snap beans

cw

OM
RM
AW
WW=

* PRE-PLANT APPUCATIONS ONLY.

CW.WW

Cutworms
Onion Maggots
Root Maggots
Rootworms
Wireworms

READ ALL LABELS CAREFULLY. Home and garden formulations of diazinon are available under
several trade names for the control of cutworms, onion maggots, root ma~gots, rootworms, and wireworms. This table indicates (in part) the
EPA labeled uses for the different formulations of diazinon for control of soil insects in the home garden.
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Cutworm and Wireworm Control
For control of surface and subterranean cutworms, apply 5% diazinon granules to soil. Apply at the rate of 7 to 14 ounces per
500 square feet just prior to planting time and thoroughly mix into the soil. For all the crops listed above, except potatoes
and sweet com, mix the 5% diazinon granules 2 to 3 inches for surface cutworms and 3 to 6 inches for subterranean
cutworms. For control of cutworms on potatoes, mix the 5% diazinon granules at the rate of 7 to 11 ounces per 500 square
feet and mix into the soil to a depth of 1-2 inches for surface cutworms and 3 to 6 inches for subterranean cutworms. See
abbreviations under diazinon granules above.
For the control of wireworms on the crops listed above, sweet com excepted, apply 5% diazinon granules at the rate of 7 to
14 ounces per 500 square feet and mix into the soil to a depth of 4 to 8 inches. For the control of wireworms on sweet com,
apply 7 to 15 ounces per 500 square feet in a broadcast application. Mix into soil to a depth of 4 to 8 inches. See
abbreviati~ns under diazinon 5 % granules above.
For the control of cutworms and wireworms with 4% diazinon dust, apply at the rate of 1/2 pound per 225 square feet. Fourpercent diazinon dust should be applied evenly as a broadcast treatment. Immediately after the dust .is spread, it should be
mixed thoroughly into the soil to a depth of 6 to 8 inches. See abbreviations under diazinon 4% dust above.
For the control of cutworms with 25% diazinon emulsifiable concentrate, apply 6 ounces of the concentrate insecticide per
1,000 sq. ft. in sufficient water to achieve thorough coverage. Broadcast the spray material to the soil evenly and work into
the soil 2 to 3 inches for surface cutworms and 3 to 6 inches for subterranean cutworms. See abbreviations under diazinon
25% EC above.
For the control of wireworms with 25% diazinon EC, apply 6 ounces of the concentrate insecticide per 1,000 sq. ft. In
sufficient water to achieve thorough coverage. Apply broadcast and work into the soil immediately just prior to planting. See
abbreviations under diazinon 25 % EC above.

Root Maggots
For the control of root maggots on broccoli, cabbage, and cauliflower, apply 7 to 11 ounces of 5% diazinon granules per 500
square feet over entire seedbed before planting or transplanting and mix into the soil to a depth of 3 to 4 inches. See
abbreviations under diazinon 5 % granules above.
For the control of root maggots on cabbage with 25% diazinon EC, apply 4.5 fluid ounces in sufficient water, achieve
thorough coverage. Apply broadcast and work into the soil immediately just prior to seeding the seedbed or just prior to
transplanting. See abbreviations under diazinon 25% EC above.
For the control of root maggots on radishes, sprinkle 5% diazinon granules lightly at the rate of 3-4 ounces per 500 linear feet
of row in seed furrow at planting. See abbreviations under diazinon 5% granules above.
Onion Maggot and Turnip Root Maggots: For the control of onion maggots on onions, apply 4 ounces of diazinon 5%
granules per 500 square feet in the seed furrow at planting. See abbreviations under diazinon 5% granules above.
Rootworms. For the control of com root worms on sweet com, apply 4-7 ounces of 5% diazinon granules per 500 square feet
in a band over the row at planting time. See abbreviations under diazinon 5% granules above.

Whiteflies
During the past several years, whiteflies have become a serious problem in home gardens. They are very small immobile
insects with sucking mouthparts. They are closely related to aphids. They are likely to be found on several garden crops such
as tomatoes, beans, squash, etc. The problem may arise from transplants that become infested in greenhouses. This insect is
almost totally resistant to any of the insecticides commonly used in the home garden. In a nutshell, this insect is not only
extremely hard to kill, there is nothing legal to recommend for its control in the home garden that will kill all stages.
We have suggested repeated applications of malathion, diazinon, or Thiogard 3 (which may be the most effective). Use in
accordance with label for other garden pests. Observe dosage and waiting period recommendations. Make at least three
applications at four-day intervals. Thorough coverage is a must, especially on undersides of leaves.
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Yellow Sticky Boards should be considered as a means of mechanical control. They may be constructed as follows: (1)
Cut standard (22" X 28"), bright yellow posterboard into 7" X 7" squares, (2) fasten squares of posterboard to stakes and
drive into the ground, (3) with small paint brush, spread 90-weight gear oil or vegetable shortening onto both sides of
posterboard squares; repeat as necessary. Makes 12 squares of Yellow Sticky Board; one board to be used for six plants.
Consider bright yellow empty containers in lieu of poster board, such as plastic motor oil, antifreeze, or tennis ball
containers. Invert them over bamboo stakes and treat the outsides of the empty yellow containers with 90-weight gear
oil or vegetable shortening.

Cabbage Maggot
Cabbage maggot feeding usually shows no effect until late in the spring. The first outward sign is a slight drooping of
the leaves of a few plants, which later wilt and die. Such plants have had their root systems entirely destroyed, and some
may have their tap roots entirely cut off, leaving only a stub. In small plants, the maggots sometimes burrow up into
the stems and cause quick wilting. Usually, they destroy the branch roots and make furrows in the sides of the tap roots,
sometimes completely girdling them.
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Weeds
J.F. Derr, Extension Weed Scientist, VAES, Hampton Roads;
H.P. Wilson, Plant Physiologist, VAES, Eastern Shore

Home Vegetable Production
There are many herbicides cleared for use in vegetable crops. However, most of these are designed for commercial vegetable
production rather than the home garden. They are formulated in large packages, require precise rates of application, and may
leave r~sidues in the soil that would interfere with growing other plants in the area the next growing season.
In most home garden situations, it is more practical to use cultural methods of weed control rather than chemical. A hoe and
rototiller are very effective if weeds are not allowed to get ahead. Mulching is also very practical in a home garden situation.
The muleh could be several layers of newspaper, tarred felt paper (roofing paper), black plastic, or sawdust. CAUTION: Do
not mulch with grass clippings from a lawn that has been sprayed to control broadleaf weeds. See Publication 427-035, Weed
Control in the Ve~etable Garden, for additional information on ways to control weeds in home vegetable gardens.
In areas infected with nutsedge, bermudagrass, or similar troublesome weeds, black plastic mulch can be placed over tilled soil
and then plants such as tomatoes or peppers planted by punching holes in the plastic. During the growing season, the weeds
will starve beneath the black plastic. The next year, this process can be repeated in an adjacent area and row crops planted in
the area where the plastic was the previous year. Perennial weeds such as nutsedge and bermudagrass may, however, break
through black plastic in places.

Perennial vines and weeds (bermudagrass, poison ivy, dock, honeysuckle, etc.) around the garden borders or in the tilled area
may be controlled with an application of glyphosate (Roundup, Roundup L & G) after completion of the summer vegetable
harvest. For small areas or individual weed treatments, the Roundup L & G formulation is packaged in small quantities
suitable for home use and does not require special sprayers. Many of the perennial weeds are more effectively controlled when
treated in late summer or fall before frost causes the leaves to drop. Since glyphosate is not biologically active in the soil, it
cannot result in residue problems.
Sanitation is another important aspect of home gardening. If you allow weeds to mature and seed, you create more severe weed
problems for the years ahead. When a crop is harvested, cultivate the area to prevent weeds from maturing and seeding.

DCPA (Dacthal) is cleared on a wide variety of vegetables, has good crop tolerance, is readily available in small quantities,
and is safe to the user. It is a preemergent herbicide and kills seeds as they germinate .. It remains active in the soil about 8
weeks dufing the growing season. Thus, repeat treatments are necessary for season-long control.
Vegetables Cleared for DCPA (Dacthal) Appllcatlona
Vegetable
Broccoli, brussels sprouts,
cauliflower, cabbage
Beans, field, snap, southern peas
Melons, cantaloupe, honeydew,
watermelons, cucumbers, squash
Collards, kale, mustard greens,
turnips (greens and roots)
Garlic and onions
Potatoes (whole or cut pieces)
Sweet potatoes and yams
Tomatoes, ~plant, and peppers
Strawberries new planting)
Strawberries established)

Time of Appllcatlon
At seeding or transplanting
At seeding
When plants have 4-5 true leaves
At seeding
At seeding or transplanting
At planting, drag-off, or at lay-by
At transplanting and lay-by
4-6 weeks after transplanting and lay-by
At transplanting
Fall or spring; do not apply after first bloom

DCPA is not cleared for use on okra, sweet com, carrots, or beets. All applications must be made on freshly tilled or clean cultivated soil.
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Weeds Controlled at Time of Germination Only
Annual bluegrass*
Barnyardgrass*
Carpetweed
Common chickweed
Dodder*
Fall panicum
Goosegrass
Green foxtail
Large crabgrass
Johnsongrass from seed
Common lambsquarters

Lovegrass
Purslane
Prostrate spurge*
Redroot pigweed*
Smooth crabgrass
Spiny pigweed
Spotted spurge
Stinkgrass
Witchgrass
Yellow foxtail

*Use higher rate and expect only fair control of these weeds.

Weeda Not Controlled

Velvetleaf
Common ragweed
Wild oat
Mustards

Bromes and Cheats
Jimsonweed
Galinsoga (Quickweed)
Smartweeds

No established perennial weeds or emerged annual weeds are controlled by DCPA.
In addition to its use in the vegetable garden, Dacthal is also safe to use for crabgrass control in lawns and weed control in flower beds. Follow
directions on the Dacthal label for the proper amount to apply.
1 pound per acre = 1/3 oz per 1000 sq ft
1 ounce of Dacthal 75W product = 4.5 level tablespoons
SAMPLE CALCULATION
Desired amount - 1Olb/A
Amount per 1000sqft=10x1/3 ounce= 3-1/3 ounce
3 1/3 x 4 112 = 10/3x 9/2 = 90/6 = 15 level tablespoons
DO NOT SPRAY VEGETABLES WITH A SPRAYER THAT HAS BEEN USED TO APPLY 2,4-D
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Disease and Insects
R. L. Horsburgh, Extension Entomologist, VAES, Winchester
K. S. Yoder, Extension Plant Pathologist, VAES, Winchester
D. G. Pfeiffer, Extension Entomologist, Virginia Tech

Growing fruits in the home orchard or garden can be an interesting and satisfying hobby as well as an abundant source of
appetizing and nutritious food for the home gardener. Tree fruits and small fruits require considerable care. They differ
considerably in the amount of care required because of the sever.ity of disease and insect attacks as well as competition from
weeds and the length of time from bloom to harvest of the many fruit varieties. As a rule of thumb, the flowers and fruit of
most fruit varieties should be protected from diseases and insects by protective sprays from early pre-blossom time until
harvest. Therefore, home gardeners who are not willing to contribute considerable time to their home fruit planting may be
disappointed in their harvests. Homeowners who are unwilling to devote a considerable amount of their free time, on a
regularly scheduled weekly basis, probably should select a less demanding hobby with more positive results. There are no
short-cuts to quality fruit production.
Production of blemish-free fruit requires the timely protection of pesticides applied according to the manufacturer's label
instructions. The number of protective sprays required per season will vary with the fruit in question and the number of
blemishes the grower can tolerate. It requires a greater number of protective sprays to grow a clean crop of apples or peaches
than it does a crop of blackberries or strawberries. If a home grower is not interested in producing blemish-free fruit, but will
tolerate a few disease or insect scars on the fruit surface, the number of protective sprays can be reduced substantially. The
spray schedules in this publication are designed to assist the home fruit gardener in producing fruit for home use, not
necessarily of market quality. Thus, the number of suitable protective pesticides specified and the number of applications
recommended have been reduced to a minimum.
Several pesticide manufacturers have one-package, general-purpose fungicide and insecticide mixtures on the market that are
prepared for home fruit growers. If these mixtures are used in accordance with the recommendations on the label, they should
provide satisfactory control of the pest for which they are recommended. For any protectant pesticide to be effective it must be
applied thoroughly at the proper time and cover all leaves and fruit, since protectants are based on prevention of disease and
insect damage rather than a curative effect.

Precautions
Generally, most pesticides are toxic or poisonous to animals and/or some plants. For the most part, however, pesticides
recommended for homeowner use are selected from the least toxic of those available. Nevertheless, they should be kept in a
locked container and kept out of reach of children and animals. Be safe, do not take pesticides lightly. When using pesticides,
never breathe the dust or spray and always wear a pair of rubber gloves and goggles. Do not smoke or eat while using
pesticides. Destroy pesticide containers as directed on the container label. Always change clothes and wash with soap and
water immediately after completing the job and launder your clothes before they are worn again.
Do not use 2,4-D weed killing mixtures or other herbicides in the spray tank used to spray fruit, flowers, vegetables, or
lawns. As a rule, herbicides cannot be satisfactorily removed from the spray tank; hence, you may cause injury to your most
cherished plants. Use herbicides in sprayers kept for that purpose only.

General Purpose Spray Mixtures
A general purpose spray mixture that may be effective for protection against most diseases and insects that attack home fruit
contains captan, methoxychlor, and malathion. These three chemicals can be purchased individually and mixed at the rates
shown in Table 1 or they can be purchased already mixed from most garden supply stores. It should be noted that

better protection can be achieved where the three chemicals are purchased individually and mixed at
the rates shown in Table 1. Other protectant pesticides such as sulfur, Kelthane, diazinon, benomyl (Benlate), carbaryl
(Sevin), ferbam (Carbamate), and phosmet (Imidan) are used for special purposes and may be applied separately or they may
be added to the general purpose mixture (GPM) Table 1 (see limitations on special purpose pesticides, footnotes Table 1).
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Table I. Recommended Protectant Pesticides
Pesticide

Amount of pesticide to use In different amounts of water
1 gallon
5 gallons 1o gallons 25 gallons 50 gallons

Captan 50% Wettable Powder

GENeRAL. PUBPQSE MIXTURE (GPM)
3.2 oz
1.6 oz
2.0tbs 1

Malathion 57% Emulsifiable Concentrate

2.0 tsp

1.6 fl oz

Methoxychlor 50% Wettable Powder

2.0 tbs

1.6 oz

0.5 lb

1.0 lb

3.2 fl oz

8.0 fl oz

1.0 pt

3.2 oz

8.0 oz

1.0 lb

SEeQIAL. PUBEQSE EESIIQIOES (SEE)
Ferbam 76% Wettable Powder2

1.5 tbs

1.2 oz

2.4 oz

6.0 oz

12.0 oz

Sevin 50% Wettable Powde~

2.0 tbs

1.6 oz

3.2 oz

8.0 oz

1.0 lb

Benlate 50% Wettable Powder4

1.0 tsp

5.0 tsp

3.3 tbs

0.8 oz

1.5 oz

Sulfur 95% Wettable Powder5

1.0 tbs

5.0 tbs

1.6 oz

4.0 oz

8.0 oz

Kelthane 50% Wettable Powder6

1.0 tbs

5.0 tbs

1.6 oz

4.0 oz

8.0 oz

lmidan 12.5% Wettable Powder7 or

3.0 tbs

15.0 tbs

4.8 oz

12.0 oz

1.5 lb

lmidan 50% Wettable Powder

1.0 tbs

5.0 tbs

1.6 oz

4.0 oz

8.0 oz

Funginex 6.5% Emulsifiable Concentrate8

2.0 tsp

10.0 tsp

3.3 fl.oz

8.3 fl.oz.

1.0 pts

P~rellin Emulsifiable Concentrate9

0.4 tbs

2.0 tbs

4.0 tbs

10.0 tbs

20.0 tbs

lA teaspoonful (tsp) or a tablespoonful (tbs) in this publication refers to a level standard measuring teaspoon or tablespoon.
2Ferbam provides good control of black rot of grapes. It should be added to the general purpose mixture for cedar and quince

rust control of apple (early pink to June 10), ferbam should be used on peaches and nectarines during the dormant stage
(November or early March) for peach leaf curl control.
3sevin can be substituted for methoxychlor beginning in early June if Japanese beetles become a problem (minor foliar
feeding is acceptable). Do not use before this period since it will thin some varieties of apples.
4Benlate can be added to the GPM on all stone fruit 3 and 1 week before harvest for brown rot control.
5Sulfur can be added to the GPM for powdery mildew control on apple. It is sold in concentrations of 52 to 95%.
6If mites become a problem on peaches or apples, use two sprays of Kelthane at 7-day intervals.
7Imidan may be used as a general purpose insecticide but w'm not replace Sevin (3) for Japanese beetle control, Kelthane (6)
for mite control or malathion for aphid control.

8 Funginex may be substituted for captan in the GPM for apples through petal fall, and for peaches, nectarines, and apricots
during two sprays at bloom and two sprays during the three weeks before harvest.
9 Pyrellin may be used up to the day before harvest; re-entry period is when leaves are dry. Young caterpillars (e.g.

leafrollers), mites, and sucking insects are controlled by this material. Residual life is very short.
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Spray Materials
The following spray materials may be obtained from a farm supply or a fungicide-insecticide dealer. When unable to find the
needed chemicals, write or phone your local Extension agent for information on the nearest source of supply.

Fungicides
CAPTAN is a 50% wettable powder fungicide used to control apple scab, peach brown rot, and other fungus diseases of
orchard fruit and brambles. Captan is not effective against powdery mildew or apple rust diseases. Do not use with spray oils
or within one week of an oil application.
BENOMYL (Benlate) is a 50% fungicide that may be used for control of several fungus diseases of stone fruits (peaches, etc.),
apples, pears, and strawberries. Benlate may be used alone or in combination with other fungicides.
CHLOROTHALONIL (Ortho Multi-Purpose Fungicide Daconil 2787) is registered for control of several early season diseases
on peach, nectarine, apricot, cherry, plum, and prune. Consult the label for disease control spectrum and use directions. Do
not apply after petal fall on plums and prunes or after shuck-split stage (about two weeks after petal fall) on peaches,
nectarines, apricots, and cherries.
FERBAM (Carbamate) 76% wettable powder is effective against apple rust, black rot of grape, leaf spots of fruit crops, and
peach leaf curl.
FUNGINEX ROSE DISEASE CONTROL 6.5% is now registered for control of scab, rust, and powdery mildew. Do not
exceed five applications per year and do not apply after petal full stage on apples. Funginex is also useful for control of
brown rot on peaches, nectarines and apricots. Do not exceed two applications during the pre-harvest period.
WEITABLE SULFUR is a fungicide that is used for the control of apple scab, peach brown rot, powdery mildew, and other
diseases. It is a finely-ground powder to which a small amount of wetting agent has been added. Do not use in high
temperatures. Do not use with oil sprays or within 2 weeks of an oil spray.
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Effectiveness* of Fungicides for Control of
Benomyl
Disease

Copper

(Benlate)

Captan

E
G-E

G

E
G

G
G

E

G

E

G

E

G

E

G

E
E

G
G

(Bordeaux)

Daconll

2787

Tree Fruit Diseases
Ferbam

(Carbamate) Funglnex

ARIUI
Scab
Powdery mildew
Rusts
Sooty blotch, fly speck
Fruit rots

G

E
E
E

Lime
Sulfur

Sulfur

G
G

G

G

F
F

G

F

E
G

G

G

F

peach and Nectarine

Leaf curl
Scab
Brown rot

G

E

G
G

E

eiwn
Brown rot
Black knot
Cherry
Brown rot
Leaf spot

G

G
G

G

G

*Rating Scale: E =excellent; G =good; F =Fair; - =not recommended, not registered, or not applicable.
Note: Always check label for crop and disease, rate, timing, and days to harvest.

Insecticides-Miticides
CARBARYL (Sevin) 50% wettable powder is recommended for control of Japanese beetle. Use separately as necessary about
June 15 for Japanese beetle. Add to general purpose spray beginning June 1 and continue at 10-14 day intervals for remainder
of season for apple maggot control. Do not spray apples for 6 weeks after bloom with carbaryl as it is a thinning agent and
will cause some fruit to drop.
DORMANT SPRAY OIL diluted with water is effective in suppressing scale insects and red mite egg hatch. It should be used
only on dormant trees or with up to 1/2 - inch of green showing.
ENDOSULFAN (Thiodan) is a 50% wettable·powder insecticide used to control peach tree borers. It is an organophosphate
that is highly toxic (use only with extreme caution). Do not us.e within 7 days of harvest. It is sometimes difficult for the
homeowner to obtain in small quantities.
IMIDAN is packed as a 12.5% wettable powder in 1.0 lb packages for homeowner use. It is also available as a 50% wettable
powder. Imidan is effective for control of a number of fruit pests (check label on package) including codling moth, apple
maggot, and plum curculio and is relatively safe for use if label directions are followed.
KELTHANE is a 50% wettable powder used to control European red mite and spider mites that blanch or bronze the foliage of
all fruit crops.
MALATHION, an organophosphate compound, is used to control aphids, mites, and scale insects in the crawler stage. A
57% emulsifiable concentrate formulation is the most commonly available for homeowners. Malathion does not persist
·
long.
METHOXYCHLOR is used to control codling moth, oriental fruit moth, curculio, and Japanese beetle. A 50% wettable
powder is recommended for fruit trees, grapes, etc.
PARADICHLOROBENZENE CRYSTALS - satisfactory for control of peach tree borers when applied in a soil-covered band
around the trunk of the tree. Rate varies according to tree age as follows: 1/2 oz for trees under 3 years, 3/4 oz for trees 3 to 6
years, and 11/2 oz for trees over 6 years old. Do not place in contact with bark. Remove before winter.
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When and How to Apply Home Fruit Pesticides
Timing: Proper timing and thorough application of pesticide sprays are essential for quality fruit production. Make certain
that the spray reaches all parts of the tree and covers all of the foliage and fruit. If coverage is not uniform, it may be
necessary to adjust or change the parts (disk) of the sprayer nozzle.
It is difficult to determine the exact time or date to start the protective spray, since there are usually several kinds and varieties
within a home fruit planting. A simple general rule, however, may be used for most home fruit plantings. Start the protectant
pesticide spray program in the spring when the young foliage is approximately one-fourth inch long on the earliest variety to
break-bud and spray all varieties at the same time. It is much easier to follow this procedure than it is to attempt to spray each
variety according to its stage of growth. One will have to apply sprays during the full blossom stage of some varieties. This
spray usually will not interfere with pollination because no insecticides are included with the fungicides recommended for use
at this time.

How much spray per tree: There is no accurate measure of how much spray to apply per tree. There are too many variables in
the types of sprayers that are available, the wet-ability of the leaves and fruit of the different species of fruit, the amount of
wetting agent (surfactant) contained in the different pesticides, and the extreme variability of the environment (wind blowing,
dry, hot, wet, cool, etc., each of which influences wetting the foliage) when the protectant pesticide is being applied. A
general rule of thumb is to spray the foliage and fruits until droplets form and begin to run or drip off. For the beginner the
amount of pesticide suggested for coverage of different size trees (Table 2) will be helpful.
Table Ill. How Much Spray Per Tree with Different Dimensions
Gallons
per appllcatlons 1

Height In feet

Spread In feet

5-8

3-6

8-10

4-8

1-2

10-15

8-15

4-5

15-20

15-25

8-10

20-25

25-30

11-14

25-30

30-35

15-18

1As indicated in the text, these amounts are only for guidance. The environment at the time of spraying, as well as how the tree is
pruned, will influence the amount of spray that will properly cover a tree.

Pruning: Spray coverage can be improved through good pruning practices. Trees should be "opened up" to allow spray and
sunlight penetration. Prune-out all dead and decaying.branches because such wood may harbor insect and diseases. Keep the
height of the trees low to enable good coverage.
Thinning: It is important to thin fruit properly to provide good disease and insect control. Thin all tree fruits so that the
mature fruits will not touch each other. Protectant pesticides cannot effectively cover fruits that touch each other; hence, this
provides a place for insects and diseases to become established.
Tree size: It is almost impossible to produce high-quality fruit in the home orchard on old, large trees because the spray
pressure commonly used is inadequate to force the pesticides to the tops of such trees. Therefore, old trees should be replaced
with dwarf or semi-.dwarf trees that are allowed to reach a height of no more than 12-15 feet.
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Sprayers
Various sprayers and dusters are available to the home fruit grower. Generally, however, dusters are not satisfactory for
protectant pesticide application to home fruit trees. Therefore, the home fruit grower is limited to a choice of small hand or
power sprayers to protect his fruit crops. There is no one sprayer that is equally satisfactory for all home fruit spray problems.
Hence, the grower will have to make the decision on what type of sprayer to purchase for his particular planting .
.If there are only a few trees (5 to 8) to spray, along with a few strawberries and brambles, a hand sprayer of the compressed-air
type would probably be adequate. However, the type of hand sprayer where the compressed air tank is pumped-up before one
starts to spray is relatively poor because there is an uneven air pressure at different times during the application of the
protectant pesticide. The "knapsack" type of sprayer which is hand pumped as the operator moves along, has the advantage in
that the pressure in the tank remains relatively constant as the spray is being applied. The overall reach of the hand sprayers
can be extended somewhat by removing the short brass tube where the nozzle is attached, and replacing it with 4- to 6-foot
piece of copper tubing that one can buy at a hardware store. Have the copper tubing threaded with the same size threads as the
brass tube so that the nozzle will fit properly. This inexpensive alteration of the hand sprayer will facilitate coverage of trees
up to 12 feet in height and also will help the operator avoid being covered by the spray mist that falls when spraying
·
overhead.

For the home fruit growers who have 25 to 50 fruit trees, as well as home lawns and gardens to spray, a small power-driven
sprayer would probably be more satisfactory. These sprayers are distributed by various dealers. They come with tank capacities
of 15 to 50 gallons and pumps that will deliver from 50 to 350 pounds pressure per square inch. Therefore, start an inquiry
about three months before you plan to buy one of these sprayers and read all the information that you can obtain on the
different types. Check with your nearest pesticide dealer, farm machinery distributors, large department stores, local extension
staff, and or an Extension Specialist at a land grant university who has the responsibility of protecting plants from their many
pests. After the correct size has been decided on, it would probably be more satisfactory to purchase a standard brand that you
can obtain parts for or have repaired when it breaks down.
Tips on sprayer maintenance: Some pesticides are corrosive to metals; therefore, a sprayer must be properly cleaned after each
use. For best results with any sprayer, study the owner's manual and follow instructions carefully. Keep hose clamps tight
and the trigger mechanism working properly without dripping. At the end of the day or treatment, thoroughly wash the
nozzle(s), hose pipes, and tank both inside and out. Caution: Never wash a sprayer where the water will puddle or stand where
children or pets will play in it. There may be enough toxicant in the wash-water to cause serious injury to children or pets.
Never store a sprayer where small children can play with it. There may be enough of the pesticide toxicant left on the sprayer,
if a child rubs its hands over the sprayer then puts them in its mouth, to cause serious illness or even be fatal.
Garden hose sprayers: There are several types and models of the garden hose type sprayer. They attach to a garden hose and the
pressure is derived from the water system rather than from a hand or motor pump. None of the types or models that we have
worked with perform a perfect spray job, but, perhaps for a person who is unable to lift a 3-4 gallons sprayer, this type of
spray would be satisfactory. When purchasing, be sure that the sprayer is designed to use wettable powders. Since wettable
powders do not dissolve in water, but remain in suspension, be sure that the screen over the end of the suction hose is not so
fine that it will become clogged with pesticide particles. Read and follow the manufacturer's instructions.
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Apple Diseases
APPLE SCAB, a fungus disease of apples, is found in all countries where apples are grown. This disease causes almost as
much loss to apple growers as all the rest of the apple diseases put together. The scab fungus attacks leaves, stems, and fruit.
The apple scab fungus overwinters in the dead apple leaves under the trees. During the winter months, the fungus forms
small, black, flask-like structures in the leaves called perithecia. The mature perithecia are filled with minute spores called
ascospores. Spring rains cause the perithecia to discharge ascospores into the air where they are carried by the air current to the
new green leaves and opening fruit buds of the apple tree. The first visible sign of infection is a light brown or olive colored
spot. Depending on the temperature, first visible symptoms may show as soon as 8 days after the initial penetration by the
ascospore. Hundreds of new spores called conida, or summer spores, are formed in the infection lesion. Rain disperses the
conida from the infection lesion to healthy leaves and to the young developing fruit, where they start a secondary infection.
Thus, the fruit and foliage must be protected from green-tip until harvest with protectant fungicides.

POWDERY MILDEW, a fungus disease, is of major importance on several apple varieties grown in Virginia. Varieties
such as Jonathan, Rome, and Stayman have been the most seriously affected. York and Delicious have been less severely
attacked. The powdery mildew fungus attacks twigs, leaves, blossoms, and fruit. The disease appears with the opening of buds
that were infected the previous season. The first symptoms are felt-like patches of fungus mycelium on the lower surfaces of
leaves, which soon become crinkled and curled. The fungus spreads rapidly and soon covers the entire leaf surface with
mycelium and a powdery coating of spores. The entire growing terminal may be affected. The terminals become stunted and
may be killed as a result of the disease. Blossoms may become infected from the overwintering mycelium in the dormant
buds. In this case, the floral parts are so badly deformed that no fruit is produced. Fruit infection usually occurs shortly after
blossoming and appears on the fruit as a net-type russett. Protectant sprays are required from early pink through mid-summer
to suppress this disease.
APPLE RUSTS - Both cedar rust and quince rust are serious apple diseases in the Appalachian area. Red cedar is the
alternate host for both the cedar-apple and quince rusts and severity of these diseases is related to the distance of the apple tree
from infected cedars in the area. Cedar rust, caused by a fungus, appears as orange or greenish yellow spots on the fruit and
as yellowish to orange spots on the leaves. Leaf infection results in extensive defoliation and devitalization of the tree during
dry periods. York imperial, Rome Beauty, and Jonathan are the most susceptible of the varieties grown i.n Virginia. Cedarapple rust galls, or "cedar apples," are located on the twigs of cedar. They develop masses of gelatinous spore horns during
rainy periods, early in the growing season, from which spores are discharged that infect the apple.
Apple quince rust, incited by a fungus, has caused heavy fruit losses of Red Delicious, Stayman, Winesap, Rome, and York
under Virginia conditions. The disease appears as sunken or deformed areas in the fruit, ranging from deep green to brown.
The sunken or deformed areas usually are located on the calyx end of the fruit. The infection goes deep into the fruit and
makes it worthless. Quince rust does not affect apple foliage. Starting in mid-summer, quince rust sometimes produces tufts
of fluorescent orange spores that are conspicuous and may be incorrectly identified as cedar apple rust. Protectant sprays are
required from early pink through June 10 for control of the rust diseases. Ferbam is the only fungicide listed here that
adequately protects against rusts.
Funginex effectively controls cedar rust but is registered for use only through petal fall. In some years rust infection occurs
later than petal fall. Where rust pressure is heavy, one or two sprays of ferbam may be required to cover the one month period
of fruit susceptibility after petal fall.

BLACK ROT OF APPLE, a fungus disease, occurs throughout the warmer regions of the world. The fungus attacks fruit,
leaves, and limbs. Infection of the fruit may occur from the time the fruit is initiated until harvest. Also, the fungus may
cause postharvest decay. The disease first appears as a small brown spot any place on the surface of the fruit. The black rot
infection develops slowly, and complete decay of the fruit usually does not occur until the fruit is mature. As the rot
progresses, the decayed tissue is firm and leathery. Eventually, the decayed fruit becomes shrunken and mummified. Finally,
the rotted fruit turns black; hence, the common name black rot. Symptoms first appear on the leaves as small, dark purplish
spots. As the spots enlarge, they are irregularly shaped. The margins of the lesions retain their purple cast while the centers
become brown to yellowish brown; thus, the popular common name frogeye leaf spot. Some types of spray injury may also
look like frogeye leafspot.
BOTRYOSPHAERIA ROT OF APPLE, caused by a fungus, is widespread and attacks many host plants. Fruit
infection may occur from the time of initiation to harvest. The small lesions (rot infections) first appear as small, circular,
brown spots surrounded by a conspicuous red area. The infections start slowly but progress rapidly as the fruit approaches
maturity. The lesions on fruit of the red skinned varieties may bleach during the decaying process; thus, the disease has
acquired the name "white rot." Completely rotted fruit exudes droplets of a clear gummy fluid and eventually mummifies.
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BITTER ROT OF APPLE, caused by a fungus, is occasionally a serious disease of apples in Virginia. It is most serious
during warm, moist summers. These conditions frequently exist in the eastern and southern sections of Virginia. Bitter rot
begins on the fruit as small, light brown spots.just under the skin. These spots grow rapidly in warm, moist weather. Masses
of spores are formed in pustules arranged in concentric rings on the surfaces of the spots. Rain disperses spores to other fruit
and branches below where they may start a new infection. The rotted fruit hangs on the tree and dries out. It is important that
all mummified fruit and cankered branches be removed during the pruning operation, since they may supply inoculum for new
infections.

SOOTY BLOTCH AND FLY SPECK are surface blemish diseases that commonly appear on apples in late summer and
fall. Although the two diseases almost always appear together, they are caused by different fungi. Sooty blotch appears as
more or less sooty smudges or spots; while fly speck appears as small circular black spots that occur in groups and resemble
true fly specks. The development of both diseases is favored by moderate temperatures and high humidity. Infection may occur
as early as June, but late-summer infection is the major concern with these diseases. Both diseases are superficial and do not
rot the fruit, although sooty blotch-affected fruit may shrivel in storage as a result of the ruptured cuticle.
FIRE BLIGHT, caused by the bacterium Erwinia amylovora, is one of the most destructive diseases of apple and pear in the
United States. The fire blight bacterium may attack any part of the tree from the roots to the leaves. The disease usually
appears in the spring as blossom, leaf, and twig blight. Infected blossoms suddenly wilt and soon tum light to dark brown.
As the disease progresses down the peddle, the tissue becomes water-soaked and dark green. If the infection moves beyond the
peddle, it invades the fruit spur and out into the leaves. The leaves wilt and the entire spur growth turns brown on apple or
dark brown to black on pear and dies. The blighted leaves remain attached throughout the growing season.
Twig blight begins with an infection of the young terminal shoots. The invading bacteria progress more rapidly down the
shoots or twigs than in the fruit spur. Infected shoot tissue becomes watery, dark green, and has an oily appearance. The
leaves on the blighted terminals, as in spur blight, tum brown on apple or dark brown to black on pear and remain attached
throughout the growing season, and in many cases they remain attached after the healthy leaves have fallen in the fall. A
characteristic symptom of twig-blight is the bending of the blighted terminal, which resembles a shepherd's crook.
The fire blight bacteria may move down the twig and into branches and limbs, where the infection becomes established. These
infected branches and limbs may become entirely girdled with the infection, which spreads upward and downward. A severely
infected apple or pear tree may have so many blighted terminals that it has the appearance of being scorched or burned by fire.
Thus, the name fire blight was coined for the disease.
Fruit infection may occur on apple and pear. The fruit becomes water-soaked with numerous exuding droplets of bacterial
ooze. The diseased fruit is firm and later leathery. Still later, the fruit shrivels, turns brown on apple or black on pear and
usually remains attached to the spur.
The causal bacteria overwinter in living host tissue at the margins of cankers on the larger twigs, branches, and trunk. In the
spring, highly infectious, milky-white to cream colored droplets of ooze containing tremendous numbers of bacteria are
produced at the margins of active cankers. The bacterial ooze usually appears first when the trees are in the late-pink to earlybloom stage of development. Wind-blown rain and insects help spread the causal bacteria from the oozing cankers to the
developing blossoms and young leaves where new infections may develop.
Fire blight control, like most bacterial diseases, is difficult and expensive. As a rule, fire blight is much worse on tissues that
are s.ucculent. Thus, home fruit growers should attempt to manage their trees so as to prevent extensive rapid growth of
young shoots in varieties of pear and apple especially susceptible to blight. The excessive use of nitrogenous fertilizers and
the cultivation of the orchard to promote excessive growth and excessive pruning should be avoided.
Water sprouts or suckers should be removed as they are formed on susceptible varieties. Their removal will often prevent
canker formation on limbs, trunks, and roots of the trees.
Avoid any pruning during the blossom period and immediately thereafter. Large populations of sucking insects are present in
the trees during bloom, and it has been demonstrated that sucking insects spread the bacteria to blossoms and open wounds.
Thus, the use of effective phosphate insecticides "following bloom" to control such insects as aphids, plant bugs, and leaf
hoppers is advisable when blossom blight occurs.
Streptomycin sulfate, an antibiotic, is the most effective material for fire blight control. Use streptomycin at the rate of 60
ppm of dilute spray. The first application should be completed just before the center blossoms begin to open. Additional
applications should be made at 5-day intervals until all petals have fallen. This will usually mean 2 or 3 sprays. CAUTION:
Spray to wet only; antibiotics are usually locally systemic and over spraying may cause foliage chlorosis and reduce fruit set.
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BORON DEFICIENCY CORKING - Aside from nitrogen, boron is the nutrient most commonly deficient in Virginia
orchards. The most common symptom on fruit is referred to as corking. It consists of clusters of dead cells that are usually
tan to brown in color. They may occur anywhere in the fleshy portion of the fruit, their location being affected by the variety
and severity of the deficiency. Boron deficiency corking in apple fruit can be confused with other types of cork. A fruit
analysis showing less than 10 ppm of boron is sometimes used to confirm the diagnosis. Affected fruit may ripen and drop
prematurely.
Boron deficiency can be corrected through the application of 0.5 lb of agricultural borax to each mature tree. This rate may be
increased to a pound for very large trees and should be reduced to 0.25 lb for dwarf or young trees. The treatment to be
effective during a given year should be applied during the preceding fall or winter. Applying boron every third year should
control this disorder. Control also can be obtained by applying 1.0 lb of solubor per 100 gallons in 2 sprays during late
bloom and early post bloom each year. If applied at too high a rate or too close to the trunk of young trees, soil applications
of borax can cause injury. It should be applied in an area 3 to 6 ft from the trunk of young trees and near the drip line of older
trees.

BITTER PIT is a type of corking that is distinct from other types. It consists of small cork-like clumps of tissue just
beneath the surface of the fruit. These spots appear as dark areas and are concentrated at the calyx end of the fruit. One
distinctive characteristic of this type of corking is that it does not appear until near harvest time or during fruit storage. As
with other types of corking, bitter pit is more common on some varieties than on others. Grimes Golden is more susceptible
than most varieties grown in Virginia. The maturity of the fruit at harvest affects the occurrence of bitter pit. Early harvested
fruit is more susceptible than fruit picked at maturity.
Calcium nitrate sprays have generally reduced the severity of bitter pit from 50 to 90%. This treatment might be justified
where severe bitter pit has been experienced. To reduce bitter pit, use one-half ounce of calcium nitrate per 1.0 gallon of
water. Make four applications at 2-week intervals starting 10 weeks before picking time.

Disease Resistant Apples
The varieties listed in nursery catalogs as "disease resistant apples" are immune or highly resistant to scab, one of the most
troublesome early season diseases. Many of them also have reduced susceptibility to powdery mildew and fireblight, but will
require protection against these diseases if disease pressure is high. Although they may be indicated as resistant to cedar apple
rust, they are mostly untested against quince rust and would therefore require fungicide protection (with ferbam or Funginex)
from pink to first cover stages in rust-prone areas. All of the scab resistant varieties are susceptible to the usual spectrum of
insect pests, sooty blotch, fly speck, and fruit rots. Some scab resistant varieties (not included below) are Macintosh types
which would not be expected to perform well in Virginia except at higher elevations.
The following scab resistant varieties, listed in approximate order of ripening in central Virginia, are suggested for backyard
trial in Virginia:

Wiiiiams Pride - red; ripens late July.
Redfree - red; ripens early August.
Priscilla - red blush over yellow; ripens late August.
Dayton - red; ripens mid to late August.
Sir Prize - similar to Golden Delicious, but bruises easily; ripens early September.
Jonafree - similar to Jonathan; ripens mid-September.
Freedom - red stripe over yellow; ripens mid-September.
Liberty - red over yellow; ripens mid to late September.

Enterprise - red; ripens late September.
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Apple Insects
APHIDS - Two species of aphid frequently cause problems: (1) Rosy apple aphid - This pink-bodied aphid causes severe
puckering and knotting of the fruit. Infestations may be noted by the curling and wrinkling of leaves near young apples, but,
by this time, much of the fruit will be lost. At weekly intervals, beginning when the leaves are about 1/4 inch long, look
for aphids in the foliage. (2) Woolly apple aphid - This aphid affects the root systems primarily, but may be found in cracks
and wounds on the upper portions of the trees. They produce a white, waxy mass over their reddish-purple bodies. On the
roots, they cause galls and an increased number of secondary roots, which stunt the tree and reduce production. Rootstocks in
the MM series will reduce damage from woolly apple aphids.

CODLING MAY MOTH - Presence of this pest is usually recognized by a hole bored into the side or blossom end of the
fruit. This larvae may completely destroy the infested fruit. It is a pinkish-white worm approximately 1/2 inch long with a
brown head. At maturity, the larva leaves the apple and falls to the ground or climbs to the tree to pupate under the bark or in
debris on the soil surface where it overwinters. There are two to three generations in Virginia.
PLUM CURCULIO - Injury is in the form of small crescent-shaped cuts in the skin of small fruits; An egg is deposited in
a small hole at one end of the incision. Depressions in the fruit usually develop at such sites. Examination reveals a grayishwhite worm inside with a brown head capsule and no legs. Infested fruits fall prematurely and are usually hard, knotty, and
misshapen. In some years, there may be two generations a year east of the Blue Ridge Mountains.

APPLE MAGGOT - This black-and-white fly is a pest in orchards in the northeastern states; in Virginia it is found,
having neither legs nor head capsule mainly in backyard trees and abandoned orchards. Picking up dropped fruit promptly will
aid in its control. Maggots cause winding brown paths through the fruit. Larvae leave the fruit and enter the soil to pupate.
Adults emerge the following season.

MITES - Two species are frequently injurious to apple foliage, the two spotted spider mite and the European red mite. They
produce a stippling of the leaves by puncturing the cells of the leaf and sucking out the juices. The two spotted mite spins a
silk webbing over the infested area, which explains the origin of the name "spider mites." The two spotted mite may be
green or orange in color, depending on host plant, time of year, and maturity of the mites. They have two large dark spots on
the lateral margins of their abdomens. The European red mite is dark red with dorsal hairs on humps of the body and it has tan
colored legs. A hand lens is required for accurate observation of these parts. Do not apply miticides on a
preventative basis.
REDBANDED LEAFROLLER - The first-generation adults emerge during April. Adult moths are approximately 3/8
inch long and reddish-brown with silver and grey markings. The larvae, which cause the fruit damage, are slender, yellowish
green worms that reach a length of 5/8 inch when full grown. Several generations are found per year in Virginia. The second
and third generations cause the most damage. Injury to fruit is caused by the feeding of the caterpillars on the skin and upper
layers of flesh.

SAN JOSE SCALE - The San Jose scale overwinters as an immature scale on the bark of twigs and limbs of a wide
variety of fruit trees. The scales mature rapidly in the spring. Young, called "crawlers," are produced in large numbers. They
have legs and spread to all parts of the tree, or settle down, insert their beaks into the bark and begin to secrete a waxy scale
covering. Scales feed on the sap of trees. They may kill a young tree within 2 or 3 years when a heavy infestation exists.
When scales settle on the fruit, reddish rings occur around the insect on the fruit skin. There are two generations during the
growing season, one with crawlers occurring in late May or early June and the other in August. A third generation occurs
after harvest.
GYPSY MOTH - As gypsy moth moves southward through Virginia, it will be seen on apple trees. It is susceptible to
many spray materials, including Dipel. Time sprays to the end of the wave of immigration of first stage larvae.
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Peach and Nectarine Diseases
PEACH LEAF CURL, a fungus disease, is found throughout the world where peaches are grown. The disease is
destructive and causes economic losses under Virginia growing conditions. Peach leaf curl is carried overwinter by tiny fungus
spores lodged on the surfaces of twigs and buds of the peach or nectarine trees. With the coming of spring and the swelling of
the buds, if conditions of moisture and temperature are suitable, the spores germinate, and those that come into contact with
the young developing leaves cause an infection. The infected leaves are thickened, and, as they develop, the leaf becomes
folded with edges curling inward, so that the undersurface of the leaf is a series of concaved chambers. Very shortly after leaf
symptoms appear, it turns red to purple and becomes extremely conspicuous. The bright color soon fades into a yellowish
brown to brown, and the leaf withers and falls off. One application of Ferbam, lime sulfur, or Bordeaux mixture during
November or early spring before bud break will control this disease.
PEACH SCAB, a fungus disease, is widespread in peach and nectarine growing areas of Virginia. The main loss from the
disease is from the unsightly blotches on the fruit. The disease first appears on the fruit as small, poorly defined, olivaceous
spots less than 1/16 inch in diameter, usually on the upper exposed surface of the fruit. The spots may be numerous on the
upper surface of the fruit, more scattered on the sides, and nearly absent on the protected lower surface. The spots may merge
forming a uniform, dark-olivaceous, velvety blotch over the surface of the scabbed area. Since the cork area cannot expand
with growth of the fruit, fissures and/or cracks appear in the fruit providing avenues for brown rot infection.
BROWN ROT, caused by a fungus, is the most destructive disease of cherry, nectarine, peach, and plum. The brown rot
fungus may overwinter on mummies (old decayed fruit) on the ground, mummies on the tree, and in twig cankers. The brown
rot fungus becomes active about the time pink begins to show in the buds, provided there is sufficient rainfall. The brown rot
fungus spores attack the blossoms, twigs, and fruit. Blossom blight and early twig infections establish centers of infection
which may supply inoculum for fruit infection during periods of rainfall throughout the growing season. Therefore, it is
important to control these early infections. Brown rot on the fruit becomes more evident as the fruit approaches maturity. The
first evidence of the rot is the appearance of a small, circular, brown spot that enlarges very rapidly as the fruit approaches
maturity. The rotted fruit soon becomes covered with ash colored tufts of conida. These masses of spores supply inoculum to
infect other fruit. The greatest loss from brown rot occurs from fruit rot in the orchard, in transit, and in the market place. The
fungus decays or rots a mature fruit very rapidly. Use chemical sprays as suggested in the spray schedule for brown rot
control.
BLACK KNOT is the most conspicuous disease of plum, prune, and cherry trees. Most commercial and home-fruit
growers, at one time or another, have observed the black, warty growth on twigs and branches of plum and cherry trees. Trees
infected with black knot become almost worthless after a few years if no control practices are used. Twigs and branches may
be girdled by the infection, and, with a large number of infections per tree, the trees go into a general decline. Black knot is
caused by a fungus. It attacks many species of wild and cultivated plums and cherries including American, European, and
Japanese varieties of plums and prunes and both sour and sweet cherries. The disease is destructive and widespread in Virginia.
Symptoms - Infection occurs primarily on wood of the current season's growth. The infections are caused by small
(microscopic) spores that attack the tree from bloom through late May to early June, depending on the climatic conditions.
The first evidence of the disease is swelling of the infected twigs or branches during the late summer or fall of the year of
infection. Ordinarily, the infected area swells rapidly and the bark is ruptured the following spring. The infection continues to
develop throughout the second growing season and the life cycle is usually completed during the second spring after infection
with the production of small spores (seed), called ascospores, which may start new infection centers. The elongated black
swelling may be from less than an inch to more than a foot in length. The malformation may encircle the entire branch, but
is usually one-sided. The cankered areas are greenish when they are first formed, but become black with age. Branches not
killed by the disease may be killed by insects that enter the infected area. Infrequently, twigs or branches are deformed and tum
right angles at the point of infection.
Control - Sanitation is extremely important in controlling black knot. All the knots on small twigs and branches should be
pruned-out during the dormant season and burned. The cuts should be made 4 inches below the knots. Knots on one side of
large limbs that need to be saved can be removed by cutting out the swellings. When knots are removed from a limb, the
wound area should be painted with a good asphalt or oil-base paint. Close observation should be made annually during the
pruning season to detect and remove any new black knot infections. Pruning alone, however, is not adequate control of the
disease. The use of a fungicide spray program (see section on recommended chemical control) along with the sanitation
program will usually give good control of black knot.
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Peach Insects
SCALES - Four different scale insects may be found on this fruit: white peach scale, San Jose scale, terrapin scale, and
European fruit lecanium. These are small insects that usually go unnoticed until they reach numbers sufficiently high that
they begin to injure the tree and fruit. Terrapin scale and European fruit lecanium are usually small and shiny brown in color,
whereas the San Jose scale is almost the same color as the tree bark and gives the tree a roughened appearance when the
population is high. The white peach scale is easily recognized because the white males give a branch a white-washed
appearance when they are abundant. All these scales have more than one generation a year on peach, reproduce rapidly, and can
kill branches and even trees if uncontrolled. Terrapin and lecanium scales secrete honeydew that mars the fruit. These insects
suck plant juices and gradually hinder tree development. The easiest times to control them are in the crawler stages Gust after
hatching from the egg). Where populations are found, make checks and spray for live scales throughout the growing season.
SHOTHOLE BORER - This small beetle is a serious pest of the young buds. They grow and reproduce in dead or dying
wood in the trees. They are highly productive and have overlapping generations. They feed on the buds as well as the trunks
and branches. Their common name was derived from the numerous little holes they make in the branches where they emerge
-- resembling a branch shot by a shotgun. If the bark is removed, the wood beneath has numerous galleries and pockets with
small white C-shaped larvae. Any dead or dying branch of trees should be removed as soon as possible and destroyed. Sap
oozing from numerous buds and small holes in the branches is a good indication of infestation. The pest is a small black
beetle about 1/16 inch long and round in shape.
PEACHTREE BORER - Partly grown to full grown grubs pass the winter in their burrows in peach, cherry, plum, prune,
nectarine, or apricot trees. The caterpillars are yellowish-white with brown heads, and are about 1 1/4 inch long when mature.
The adult moths emerge from May to September. The adult female lays eggs on or near the tree trunk. The eggs hatch and th~
small grubs enter the trunk. The grubs, or "borers," feed in the tree trunk at or below ground level and will girdle and kill
small trees in a single season if several borers are feeding. Borer injury is evident by masses of gum and sawdust-like "fuzz"
occurring at the base of the tree. There is one generation per year.

LESSER PEACHTREE BORER - The lesser. peachtree borer attacks many of the same trees as the peachtree borer.
Again, this borer overwinters in various stages of development from young to full-grown caterpillars. After completing
development in the spring, the adults can be found from April to October. The female moths may deposit eggs at any location
on the tree but prefer injured areas. The caterpillars, or "borers," resemble those of the peach tree borer except that they are
slightly smaller. The borers usually feed in the larger limbs and trunks of the trees. Injuries exude gum that contains sawdustlike particles. Limbs and trees are frequently killed by the feeding. There are two generations per year.
ORIENTAL FRUIT MOTH -The larva may severely damage new shoot growth or the fruit as they bore down the young
shoots and into the fruit through the stems. They feed throughout the fruit and even into the seed. Some fruit may show no
signs of damage until after picking. Trees should be examined for new or young terminals that die suddenly to determine if
larvae tunneling in the shoots are the cause. There are several generations a year; the latter generations often bore into the
sides of the fruit much like the codling moth in apples.
PLUM CURCULIO AND MITES - See section under apples.
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Raspberry and Blackberry Diseases and Insects
ANTHRACNOSE - The fungus attacks the leaves and canes of both raspberries and blackberries. Anthracnose symptoms
first appear on the canes as light grayish spots about 1/8 inch in diameter. The spots enlarge and develop rather conspicuous
borders (dark in color) with gray centers. Infected canes may be.come girdled or cracked, causing either decline or death. Spots
on the leaves are small with gray centers and purple margins. Leaf infection rarely causes defoliation. The infected tissue,
however, may drop out and give the leaf a shot-hole appearance. In general, fruit on infected canes ripens abnormally.

CANE BLIGHT - The disease is widespread in areas of raspberry culture. The causal fungus enters the canes only through
wounds. Dark-brown cankers appear at the wound site, and, as the disease progresses, they extend down the cane and may
encircle it. The lateral branches of infected canes wilt and die during warm weather.
LEAF SPOT - The disease occurs throughout the United States and is of economic concern in Virginia. Symptoms are first
noticed on raspberry as tiny greenish-black spots on the upper surfaces of the leaves. The spots tum gray as the leaves mature.
The infected areas may drop out to leave a shot-hole appearance. Symptoms may be slightly different on blackberry, where
spots with whitish centers and purple or brown borders occur both on the leaves and canes.
BLACKBERRY PSYLLID - These are small winged insects about 1/8 inch long. Wings have 3 reddish stripes running
lengthwise. Adults appear on the plants in the spring and are most common when near conifers. They jump when disturbed.
Adult feeding causes leaves to be tightly curled and stunts the growth of the plant.
JAPANESE BEETLES - These beetles usually appear in large numbers and feed on the leaves and fruit of many plants.
They may cause defoliation, stunting, and reduced production or death if defoliation is too severe.

Strawberry Diseases
LEAF SPOT - The disease is caused by a fungus that attacks the leaves, petioles, fruit stalks, stolons, and fruit caps. The
first symptoms appear on the upper sides of the leaves as small purplish spots. Later, these spots enlarge to 1/4 to 1/2 inch
in diameter and have gray to tan centers and distinct purple margins. The spots are tan to bluish on the underside of the leaves.
The varieties Dorsett, Fairfax, Premier, Midland, Klanmore, Rockhill, and Albritton are resistant to leaf spot; the varieties
Blakemore, Catskill, Earlidawn, Robinson, and Surecrop are moderately resistant to slightly susceptible.
LEAF SCORCH - The disease is caused by a fungus that attacks leaves, petioles, stolons, fruit stalks, and fruit caps.
Symptoms appear as small dark purple spots up to 1/4 inch in diameter on the upper surfaces of the leaves. These spots are
more irregular in outline than the leaf spot disease and they never have tan centers. The varieties Albritton, Blakemore,
Catskill, Fairfax, Premier, Surecrop, Sunrise, Earlibell, and Dorsett are resistant to leaf scorch.

LEAF BLIGHT - A fungus disease, is usually less destructive than leaf scorch or leaf spot in Virginia. The fungus
overwinters on infected plants and is dispersed to healthy plants by rain and cultural tools. The disease first appears as red to
brown spots with purplish margins. Spots are from 1/4 to 1 inch across and are oval to triangular in shape. The varieties
Earlidawn, Empire, and Premier seem to have some resistance to leaf blight.
STRAWBERRY ROOT DISEASES - Several destructive root diseases occur on strawberry. Black root rot, red stele,
Verticillium wilt, and nematode infection are the major root diseases. One or more of the diseases may kill the plants in large
areas of the planting or damage the roots so badly that production is greatly reduced. The root disease fungi and nematodes
usually survive in the soil of infested fields for a number of years. They may be carried into disease-free fields on new plants
or in soil carried on equipment or washed in by surface water. Strawberry root diseases are too complex to be discussed in this
publication.
FRUIT ROTS - There are several fruit rots of strawberries, but only one is of major importance in Virginia. Grey mold,
caused by a fungus, is the most important of the fruit rots in Virginia. The berries may be attacked at any stage of their
development. The fungus often attacks blossoms and green fruit, particularly where the fruit stalk or fruit cap has been injured
by frost. The berries may become infected from spores from dead petals adhering to the fruit, another decayed berry, or from a
dead leaf. The disease first appears as a light brown, soft spot. The fruit rot completely decays the entire berry. The decayed
berry becomes firm, tough, brown throughout, and is covered with a powdery greyish growth of the fungus. Spray
strawberries as suggested in the spray schedule for disease control.
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Strawberry Insects
CYCLAMEN MITE - These tiny, whitish mites may be found in crevices of leaves, along stems, and among the hairs of
plants, but they are not visible to the naked eye. The young mites are concentrated near the centers or crowns of the pla~ts
where they feed on the young tender expanding leaves. Their feeding causes severe distortion and stunting,. often accomp~med
by a bronze discoloration. They reproduce rapidly and often reach populations dense enough for the feedmg to reduce yields
severely. Insecticides such as malathion remove natural predators and allow the mites to reproduce unchecked. Endosulf~
(Thiodan) 50 WP, 1 tablespoon/gallon water, applied in sufficient volume to completely penetrate and wet the crowns, will
give control. However, this material is difficult for the homeowner to procure in small packages.
SPIDER MITES - Two spotted spider mite is the main species on strawberries. Hot, dry weather is favorable to their
development. The time from egg hatch to adult may be five days at 75°F. Ten generations per season have been recorded in
the Blacksburg area. Predatory mites may give some control, but they are sensitive to certain pesticides (e.g. Sevin and
Benlate).
APIDDS - Two species may cause problems on strawberries: strawberry aphid and strawberry root aphid. The former is a
small, pale, yellow aphid widely distributed in the U.S. Wingless females overwinter around the bases of the plants. In the
spring, winged forms develop and disperse to other plants. These give rise to several overlapping summer generations, all of
which are females, which give birth to living young. Nymphs feed on the foliage (not the roots), mainly on the undersides of
the leaves. As they feed on plant sap, honeydew is excreted, which may support a fungus growth on the leaves. Nymphs
mature in about ten days, depending on temperatures, and adults may live 2 to 3 weeks while producing 20 to 25 nymphs.
One of the main causes for damage is the transmission of viruses to the strawberry, notably "yellows." Certified plant stock
and pulling out diseased plants may be useful in virus control. An insecticide may be applied when aphids first appear in late
May and two weeks later.

STRAWBERRY ROOT APHID - This insect is a blue-green species found in the eastern U.S. The winter is spent as
shiny black eggs on stems and foliage. In early spring, females hatch and begin feeding on new leaves. Ants carry some to the
strawberry roots where several generations of wingless females occur. Winged females are produced in October; they then
return to the foliage. These give birth to males and females that mate, producing overwintering eggs. In mild winters,
wingless females may persist. Fruit on infested plants dries up and falls. An infestation may not be detected until the plants
are already low in vigor and have pale foliage. Another sign is the presence of many ants in the beds. When setting a new bed,
use uninfested plants, and give the ground thorough cultivation in early spring to reduce ant populations. Injury may be
reduced if aphids are controlled early enough.
SPITTLEBUGS - Adults resemble robust leafhoppers, but this group of pests is better known from the mass of "spittle"
produced by nymphs. There are several species involved, but the meadow spittlebug is common and ranges from light brown
to almost black. Eggs overwinter after being laid in rows of 1-30 between sheaths and stumps near the soil surface. These
hatch in April. Nymphs are initially yellow but tum green as they grow. The nymphs feed on plant sap, and excretion
products are mixed with air from a specialized "air canal." This creates the spittle, a white frothy mass, which protects.the
nymphs from desiccation and possibly predation. The adult stage is reached in from 30 to 45 days, depending on temperature
and other factors. After mating, females oviposit in late August or early September. There is only one generation per year.
Spittlebugs are general feeders but may be particularly damaging to strawberry. Plant growth and yield may be reduced. They
are also a source of annoyance to pickers.
STRAWBERRY WEEVIL - This is a small (about 3 mm) brown weevil with a black patch on each elytron (wing cover).
It feeds on wild and cultivated strawberries, brambles, and several other plants. Adults overwinter in debris and emerge in early
spring. When strawberry blossom buds are formed, a single egg is deposited in a feeding puncture there. Then, below this
site, the weevil cuts partly through the plant and the bud wilts, hangs, or· drops to the ground. White, legless, curved grubs
develop in these buds. The larvae pupate and emerge as adults in mid-summer. After feeding for a short time, the adults enter
hibernation. There is only one generation per year. This insect is also referred to as the strawberry clipper.
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Grape Diseases
BLACK ROT - This disease is a widespread disease of grapes, and it probably causes greater loss to growers in Virginia
than all other diseases combined. This disease is caused by a fungus that attacks the leaves, shoots, tendrils, canes, blossoms,
and fruit. Only the youngest tissues are susceptible, although the fruit may not become infected until it is almost fully
grown.
The foliage infections appear in the spring as tiny, more or less circular spots. They are reddish-brown and are usually
encircled by a yellow ring. Through the coalescence of many spots, large areas of the leaf may become affected. Although
spotting occurs on the foliage in the spring, the disease does not attract much attention until mid-summer when the nearly
half grown grapes begin to rot.
The disease on the fruit appears as light-brownish, soft, circular spots, which enlarge rapidly, and after a few days the entire
berry is discolored. The dec.aying berries soon begin to shrivel, and within a week they are transformed into black, hard,
shriveled mummies, which may remain attached to the bunch for several weeks. The attached mummied fruit is covered with
small fruiting bodies of the black rot fungus that exude infective spores during moist wet weather to start new infections on
susceptible parts of the vines.

DOWNY MILDEW - This is a fungus disease, primarily of the grape foliage. If the disease occurs early in the season,
however, the young bunches of berries may be entirely killed. The causal fungus is widespread in nature. The first evidence of
the disease on the leaves appears as light-yellow spots on the upper surfaces of the oldest leaves in the center of the vine.
Later, a white moldy growth of the fungus mycelial threads and spores forms on the under surfaces of the leaves. The fungus
spreads from the older foliage to the foliage at the ends of the canes as the leaves mature. By autumn, highly susceptible
varieties are completely defoliated and the clusters of fruit may be scalded by the sun. Also, vines defoliated before the
ripening season cannot mature the fruit normally and the fruit is of inferior quality.

POWDERY MILDEW - This disease is caused by a fungus that is present in many vineyards. Because of extensive
planting of French-American hybrids and vinifera type grapes, the disease has become of major economic importance in
Virginia. The fungus primarily attacks the foliage and cluster stems; it appears on the berries only in unusually favorable
seasons. Powdery mildew infection appears as a superficial, grayish-white growth on the infected parts of the vine. Severely
infected leaves tum brown and defoliation occurs. If the berries are infected, the surfaces appear russet or scurfy. They fail to
mature properly, but no rot is associated with the injury. Infection of the cluster stem may cause shelling if the fruit is not
harvested immediately.

ANTHRACNOSE, OR BIRD'S-EYE ROT - This disease is sporadic in nature and its occurrence is usually localized. It
is caused by a fungus that may do considerable damage in a vineyard or locality for a few years, then disappear. The fungus
overwinters in the infected canes and gives rise to infective spores during the spring. The fruit, young shoots, tendrils,
petioles, leaf veins, and fruit stems may be attacked severely. Numerous spots will unite and cause girdling. Similar spots
develop on the petioles and leaves. Badly infected leaves curl downward from the margins, becoming distorted and spotted and
the diseased areas drop out so that the leaf appears ragged. On the fruit, the spots are circular, sunken, and ashy gray. In the
late stages of the disease, the spots are surrounded by a dark margin. The name of bird's-eye rot, sometimes applied to this
disease, is derived from the appearance of the spots on the berries.

PHOMOPSIS BLIGHT·, OR DEAD ARM - This is a fungus disease of the trunks and main branches of grape vines.
The fungus can attack young shoots, fruit stems, and occasionally berries. The fungus overwinters in the infected tissue and
produces spores during May and June to cause new infections. The most easily recognized symptom is the dead arm (branch)
on the vine. This is observed in the spring when the vine either fails to put out shoots or the shoots die back after a few
weeks. In June or early July, the young branches or shoots on the diseased arm are stunted and have shortened intemodes
which become progressively shortened and stunted from year to year. The primary leaves are about half the size of normal
leaves and are misshapen. Badly lesioned vines are weakened and usually die during the dormant period. Early symptoms occur
in June and are frequently masked by secondary growth that occurs from auxiliary buds in early July. The new growth,
however, usually dies by late July or August.
The disease occurs on new cane growth as small purple to black sunken lesions on the first 3 to 4 intemodes. These lesions
may also occur on the leaf petioles or fruiting stems. The necrotic lesions can be seen under the bark of older canes and trunk
tissue. The lesion stage on the trunk may exist 2 to 3 years before leaf symptoms appear. Apply sprays as suggested in the
spray schedule for control of all grape diseases.
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Grape Insects
GRAPE BERRY MOTH - Presence of this pest is shown by berries with broad reddish spots, webbed clusters, shriveled
fruit, or foliage with semicircular holes cut in foliage. Caterpillars will be found in berries, usually dark grey or grey-green.
Each larva may attack several berries during its feeding period of 3 to 4 weeks. Clusters may also be sticky from juice from
injured fruit. There are 3 to 4 generations per year. Removing fallen leaves in the autumn may reduce infestations.
GRAPE ROOT BORER - Adults of this species strongly resemble wasps flying through the vineyard. Eggs are laid on
trunkS and weeds, and after first stage larvae penetrate the soil they feed on grape roots for almost two years. If declining vines
are seen, probe around roots within a foot of the trunk with a hand trowel. Large caterpillars may be found in or on hollowed
roots. Soil may be mounded around trunks to a depth of 8-10 inches around July 1 to prevent adults from reaching the surface.
Pull the mounds down in the spring.
ROSE CHAFER - Adults emerge in late May or early June, near grape blossoming time, and are tan, long-legged beetles
related to Japanese beetle. For about 2 weeks they may feed on blossoms or newly set fruit. Rose chafer is more prevalent in
areas with light sandy soil.
JAPANESE BEETLE - This is generally the most troublesome pest on Virginia's grapes. On grape, beetles feed mainly
on leaves, rarely gouging fruit. Peak adult activity is in July, but begins in late June and may extend into September.
Populations are generally lower in seasons following drought years. Leaf damage occurring in the first part of the Japanese
beetle activity period has less effect on fruit quality. Young vines are especially vulnerable.
GRAPE PHYLLOXERA - Both foliar and root forms occur, but the root form is rare in eastern states. The less damaging
foliar form is commonly seen in the form of galls on the lower leaf surfaces.
GRAPE TOMATO GALL - This is one of several types of galls formed on grape leaves, tendrils, and buds by small gall
midges. Complete control by sprays is difficult. Removing galls by hand may reduce future populations.
GRAPE FLEA BEETLE - Adult beetles appear on the vines at about the time of bud swell. Beetles feed on buds; they
make a large hole in the side and gouge out the bud interior. Larvae are seen during the summer: brown grubs making chainlike feeding marks on leaves. This larval feeding is insignificant.

Blueberry Diseases
The diseases listed below are representative of a much larger group of problems that affect highbush and rabbiteye blueberry
cultivars. While these are the most common problems, local conditions may occasionally result in severe damage from less
common pathogens. The key to control and management of blueberry diseases is prevention. Start with the best plants or
cuttings available. Insist upon virus-free certification. Follow plant selection with proper site selection and preparation.
Finally, use recommended cultural practices and carefully monitor your planting for abnormal growth or appearance of plants.
MUMMY-BERRY DISEASE - The fungus causing this disease overwinters in dropped, infected fruit. In early spring,
small cups grow from the dropped fruit and discharge spores to infect new leaves and, ultimately, flowers and fruit. Direct
crop losses and reduced plant size and vigor result. White or pale-red berries among normal blue fruit are often the first sign of
this important disease.
PHOMOPSIS TWIG BLIGHT - Conditions in Virginia and North Carolina favor twig die-back disease rather than the
stem canker caused by Phomopsis fungi in northern areas. Buds and tips die first, followed by a downward spread of blighted
tissue.
STEM CANKERS - Several fungi enter stems and destroy the bark tissues. The resulting cankers are often first noticed
when large branches "flag," or wilt, with off-colored foliage. These branches usually have one or more cankers part way down
the stems. Severe damage to plants and whole fields can result.
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LEAF-SPOTS - Fungal-caused leaf spots can defoliate plants and eventually reduce their vigor. They also may be the first
stages in a disease that affects stems and fruit. This is particularly true in the case of Anthracnose, which causes leaf, stem,
and fruit problems.
ROOT ROTS - Most root-rots are associated with poor site selection or planting practices. Cuttings placed too deep in soil
or planted in heavy, poorly-drained sites seem especially prone to fungi that destroy the roots and, of course, the entire plant.
VIRUSES - Virus infected plants are poor producers and have short lives. They also serve as reservoirs of disease for
passing insect or nematode vectors. A number of virus and virus-like diseases occur in blueberries. The most severe problems
are shoestring and stunt (a virus-like disease). Other diseases are mosaic, red-ring spot and witches-broom. Virus-free plants
and cuttings are the key to control of these problems.
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Spray Schedule for Apples and Pears

Time
of Appllcatlon

Materials to Use
Fungicide or Insecticide
per Gallon of water 1

DORMANT

NO FUNGICIDE

Prior to bud swell

superior oil

DELAYED DORMANT
When leaves are 1/2 to 3/4 inch long

To Control

Remarks

Mites and scales

Follow manufacturer's
recommendations as to amount
Apply when a half inch of green
shows at buds.

2.0 tsp Funginex 6.5% EC or
1.0 tsp benomyl SOW plus
1.5 tbsp ferbam 76W
plus
2.0 tsp malathion 57EC
plus
2.0 tbsp methoxychlor SOW**

Scab, powde~ mildew, rust, mites,
aphids, leafrol ers

Scab infection may occur at this
time. Important spray for mites
and aphids.

PRE-PINK
First pink in floral buds

Same as delayed dormant

Scab, powdery mildew, rust, aphids,

Important for rust and powdery
mildew control.

PINK
When flowers have separated just
before bloom

Same as delayed dormant
plus
add streptomycin 1.0 tsp

Scab, powdery mildew, rust, apple rot,
fire blight, aphids, mites, green
fruitworms, leafrollers

Add streptomJcin for fireblight
control accor ing to
manufacturer's
recommendations.

BLOOM

2.0 tsp Funginex 6.5% EC or
1.0 tsp benomyl SOW plus
1.5 tbsp ferbam 76W plus
1.0 tsp streptomycin 1SW*
DO NOT USE INSECTICIDE
PROTECT BEES

Scab, rust, powdery mildew, apple
rots, fire blight

*Also follow label
recommendations for rate of
streptomycin.

PETAL FALL
When most of the petals have fallen
FIRST COVER
10 days after petal fall and
SECOND COVER
14 days after first cover

2.0 tsp Funginex 6.5% EC or
1.0 tsp benomyl SOW plus
1.5 tbsp ferbam 76W plus
2.0 tsp malathion 57EC
plus
2.0 tbsp methoxychlor SOW**

Scab, rust, powde~ mildew, rots, fire
blight, curculio, cod ing moth, aphids,
mites, ***boron deficiency

If fire blight is present, add
streptomycin to this spra~.
Important for codling mo
control.

THIRD THROUGH FIFTH COVER
SPRAYS
At 14-day intervals

1.0 tsp benomyl SOW plus
1.5 tbsp captan sow
plus
insecticide same as petal fall

Same as petal fall

If mites become a problem, add
1.0 tbsp of Kelthane 35W to the
spray. If Japanese beetles
become a problem, substitute
2.0 tbsp Sevin SOW for
methoxychlor:o not use Sevin
until 30 days er bloom).
Captan is not registered for
pears; substitute ferbam for
captan in mid-season sprays.

SIXTH AND SEVENTH COVER
SPRAYS
Two-week intervals, may not be
required for early maturing varieties

1.5 tbsp Captan SOW plus
1.0 tsp benomyl SOW plus
2.0 tsp malathion 57EC
plus
2.0 tbsp methoxychlor SOW**

Apple rots, sooty blotch, flyspeck,
apple maggots (AM), codling moth,
-tJitterpit

Same as 3rd through 5th covers.
Generally speaking, apply
protectant sprays up to 25 to 30
days before harvest. Sticky
sphere traps are available that
can control AM on a few
backyard trees. Pick up all drop
fruit to help control AM.

mites, leafrollers

1 Materials to use is given for one gallon, but the user can easily calculate the required amount of material to make five, ten, fifteen, twenty, or twentyfive gallons of spray (See Table 1)
*Streptomycin sulfate (15-21%) should be used at 60 PPM (approximately 1 tsp per gal).
**lmidan 12.SW 3.0 tbsp (or SO% WP 1.0 tbsp) may be substituted for Malathion and Methoxychlor in these sprays.
***See page 9 for discussion of boron deficiency and its control.
****See page 9 for discussion of bitter pit and its control.
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Time
of Application

Materials to Use
Fungicide or Insecticide
per Gallon of water 1

To Control

Remarks

Spray Schedule for Cherries*, Nectarines, Peaches, Plums*, and Prunes*
DORMANT
Before buds begin to swell

PINK SPRAY
Early pink to full pink

3.0 tbsp Ferbam 76W
PLUS

Peach leaf curl

Apply to nectarine and peaches
only. All buds must be
thoroughly covered.

Superior oil

Scale, mites

Follow manufacturer's
recommendations. Remove
and destroy all mummified fruit
still hanging on the tree and on
the ground. This will reduce
inoculum that causes blight and
the later fruit brown rot.

General purpose mixture (Table
1)

Green aphids, tarnished plant bug
blossom blight black knot

Plum and cherries are not pink,
but apply spray at same stage of
bud development. See
comment on aphid under petal
fall spray.

Brown rot blossom blight

This is an important spray,
particularly late full bloom, as
the deteriorating petals are
susceptible to the brown rot
fungus.

Brown rot, scab, powdery mildew,
curculio, mites, aphids, oriental fruit
moth

If mites build up, add 1.0 tbsp
Kelthane to any of the sprays.
Neither malathion or
methoxychlor are registered for
aphids or oriental fruit moth on
nectarines, but if used for other
insects, aphid and oriental fruit
moth will not be a problem.

plus
**2.0 tbsp carbaryl SOW (Sevin)
BLOSSOM SPRAYS
Apply just before first blossoms open,
and when in full blossom

2.0 tbsp Captan SOW plus
1.0 tsp benomyl SOW
NO INSECTICIDE--PROTECT
BEES

PETAL FALL THROUGH FIFTH
COVER
Apply when all petals have fallen, then
at 14-day intervals for 5 spray
applications

20 tbs captan SOW plus 2.0 tsp
benomylSOW
plus
1.0 tsp malathion 57EC

(See Remarks)

plus
2.0 tbsp methoxychlor** SOW
1st through 5th cover General
purpose mixture (Table 1)
PRE-HARVEST
Apply 3 and 1 week before harvest on
all varieties

2.0 tsp benomyl SOW plus
2 tbsp Captan SOW or
2 tsp Funginex 6.5% EC

Brown rot on fruit

If Japanese beetles are a
problem, 2.0 tbsp of Sevin SOW
can be added to the spray up to 1
day before harvest.
Funginex may be used on
peach, nectarine or apricot only.

NO INSECTICIDE (See
Remarks)
AFTER-HARVEST
Immediately after harvest

2.0 tsp benomyl SOW
plus
2 tbsp Captan

Cherry leaf spot

Cherries only.

PEACHTREE BORER SPRAYS
These two sprays should be applied
about July 15 and August 15 to 25 to
all species and varieties

2.0 tbsp endosulfan SOW
(Thiodan)
Paradichlorobenzene crystals***

Peachtree borer, lesser peachtree
borer
Peachtree borer alone

Apply endosulfan to trunks and
large limbs only. Do not apply it
within 21 days of harvest. Use
after harvest if possible.
Endosulfan "Extremely toxic."

sow

*Although most fungicides are not specifically registered for black knot control on plums, prunes, or cherries, in home fruit planting where a good spray
program for brown rot control is followed, black knot usually will not be a problem. To achieve effective control with fungicides, all knots should be
removed and destroyed during the dormant period or when they appear ..
**lmidan 12.5W 3.0 tbsp (or lmidan SOW 1.0 tbsp) may be substituted for methoxychlor.
-See application rate and method, page 3.
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Time
of Appilcatlon

Materlals to Use
Fungicide or Insecticide
per Gallon of water 1

To Control

Remarks

Spray Schedule for Grapes
DORMANT
Before buds swell

BUD SWELL SPRAY

8.0 tbsp copper sulfate

plus
8.0 tbsp hydrated lime
(Bordeaux Mixture)
General purpose mixture (Table
1)

Anthracnose

This spray is necessary only in
vineyards where Anthracnose
has been a problem.

Grape flea beetle

Apply _only if adult beetles are
present in damaging numbers.

NEW SHOOT SPRAYS
When new shoots are 1 to 2 inches
long, also when new shoots are 6 to 8
inches long.

General purpose mixture** (Table Black rot, downy mildew,
1)
*Anthracnose, powdery mildew

Rake up and destroy all mildew,
dead arm, grape leaves, canes,
dead twigs, and branches early
in the spring to reduce disease
and insect incidence.

PREBLOOM SPRAY
Just before blossoms open

General purpose mixture (Table
1)
plus
1.0 tbsp Ferbam 76W**
General purpose mixture (Table
1)

Same as new shoot spray plus berry
moth, leafhopper

Important black rot spray,
thaoughcoveragenecessaiy
for control.

Same as prebloom

Same as prebloom. If powdery
mildew is a problem, substitute
2.0 tsp benomyt SODF.

PEA SIZE SPRAY
When berries are about pea size, but
before they touch in clusters fl to 1O
days after post-bloom spray)

Same as post-bloom spray

Same as post-bloom

If Japanese beetles have
appeared, substitute 2.0 tbsp
Sevin SOW for methoxychla.

BERRIES TOUCH IN CLUSTER
1Oto 14 days after pea size spray,
and at 2-week intervals until harvest.

1.0 tsp benomyl SOW

Same as pea size spray plus Japanese Continue good coverage.
beetle

POST-BLOOM SPRAY
Immediately after bloom

LATER COVER SPRAYS
Apply at 2-week intervals until
harvest
GRAPE ROOT BORER

plus
2.0 tbsp Sevin SOW
Same as berries-touch-in-cluster
spray

Same as berries-touch-in-cluster
spray plus ripe rots

In second week of June, mound soil 8-12 inches high around base of trunk,
extending 2-3 feet from trunk crown. Pull mound down in fall or spring.

During harvest, if rots are a
problem, substitute 2.0 tbsp of
Captan SOW for benomyl and
spray only with captan during
harvest.
During harvest, if rots are a
problem, substitute 2.0 tbsp of
captan SOW for benomyl and
spray only with captan and/or
folpet dunng harvest.

"There are no organic fungicides approved for Anthracnose. But if a good control program is used for other diseases, anthracnose usually will not be a
problem.
**Captan and ferbam do not control powdery mildew. If powdery mildew is a problem, use Benlate. Benlate is not approved for ripe rots, but if other
diseases are controlled, ripe rots will not be a problem. Do not use captan more than three times after bloom. lmidan 12.5W 3.0 tbsp may be
substituted for methoxychlor in the grape schedule.
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Time
of Application

Materials to Use
Fungicide or Insecticide
per Gallon of water 1

To Control

Remarks

Spray Schedule for Blackberry and Raspberry
DELAYED DORMANT
When buds begin to break

8.0 tbsp copper sulfate
plus
8.0 tbsp hydrated lime
(Bordeaux Mixture)

Anthracnose, cane blight, spur blight

A good thinning, pruning and
general clean-up and removal of
dead canes will help control
Anthracnose as well as cane
and spur blight.

NEW CANE SPRAY
When new canes are 6 to 12 inches
high

1 tsp benomyl 50W

Sarne as delayed dormant except no
cane blight

Good coverage is important
since the canes and foliage are
hard to wet.

PRE-BLOOM
Just before blossoms open

1.0 tsp benomyl 50W
plus
1.5 tsp malathion 57EC
plus
2.0 tbsp methoxychlor 50W
plus
1.0 tbsp Kelthane 50W

Same as new cane sprar. plus thrips,
mites, strawberry weevi , blackberry

Coverage is a must to be sure of
insect control. Fruit worms may
or may not be present.

POST-BLOOM UNTIL HARVEST
At. 1Oto 14-day intervals

1.0 tsp benomyl 50W
plus
1.5 tsp malathion 57EC
plus
2.0 tsp Sevin 50W
plus
1.0 tbsp Kelthane 50W

Same as pre-bloom spray plus
Japanese beetles and fruit rot

Malathion is necessary if sap
beetle appears as fruit begins to
color. Observe 7-day
preharvest interval for Sevin.
Pyrethrum/rotenone
combination can be substituted
for Japanese beetle control.

AFTER HARVEST
Apply in 14 days

1.0 tsp benomyl 50W
plus
2.0 tbsp Sevin 50W

Anthracnose, Japanese beetles

Various borers cause problems
in the canes of brambles.*

*Canes with borer damage, wilted and with galls, should be cut and burned. Also control weeds because they harbor insects and disease. Three main
borer species differ in additional control measures required. Consult your Extension agent for identification and recommendation.
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Time
of Application

Materials to Use
Fungicide or Insecticide
per Gallon of water 1

To Control

Remarks

Spray Schedule for Strawberries
WHEN BLOSSOM BUDS ARE
VISIBLE IN THE CROWN

General purpose mixture (Table
1)

Weevil, spittlebug, spider mites, leaf
aphids, fruit rots, and leaf spots

plus
1.0 tbsp Kelthane SOW
plus
2.0 tsp benomyl SOW

Good thinning and mulching of
plants during late February to
early March is important for
fruit rot control.

Essential spray for later fruit rot

PRE-BLOOM
When flowers have pushed out of the
crown

Same as above

Same as above, cyclamen mite

BLOOM
When most blossoms are full open

3.0 tbsp captan SOW
plus
2.0 tsp benomyl SOW
plus
1.0 tbsp Kelthane SOW

Fruit rots, leaf spots, mites

Be sure of complete coverage
for future fruit rot control.

POST-BLOOM
Apply 1Odays after bloom and
continue at 7 to 1o-day intervals until
harvest

3.0 tbsp captan sow
plus
2.0 tsp benomyl SOW
plus
1.0 tbsp Kelthane SOW
plus
2.0 tsp malathion 57EC

Fruit rots, leaf spots, Aphids, Mites

Spraying for strawberry pests
must be thorough to get- good
coverage. Use 40 to SO pounds
of pressure in the tank and hold
nozzle close enough to force
spray between foliage.

control. See note, page 59

NO INSECTICIDE

*Captan SOW 3.0 tbsp/gal can be used during harvest for fruit rot control. Ronilan SOW 1.0 tbsp can be used for rot control.

Spray Schedule for Blueberries
DORMANT

None

DELAYEO DORMANT
FROM TIME OF BUD BREAK
UNTIL BLOSSOMS OPEN

Insect stem gall, scale insects, twig
blight

\
3.0 fl oz superior oil

Prune out insect-or diseaseinfested canes or parts of canes
and destroy prunings by burning
or burying in a land-fill.

Scale insects

This spray is not necessary if no
scale insects are present.

See below1

Mummy berry cups on soil

Use clean culture between rows
and around the plants. Rake or
hoe around plants to bury (2
inches) fungus cups that fonn on
the mummified berries.

Also Remarks

LEAF BUD BREAK THROUGH
PETAL.FALL
(7 to 10-day intervals)

1.0 tsp Benlate SOWP
plus
2.0 tbsp captan WP
OR
1.0 tbsp Benlate SOWP

Phomopsis twig blight, Mummy berry
twig/flower infection

Twig blight affects top several
inches of the twig tops. This
schedule will control both
mummy berry and Phomopsis
twig blight.

WHEN 3/4 OF BLOSSOMS HAVE
FALLEN
(Repeat in 1O days)

1.0 tsp malathion 57EC
OR
2.0 tbsp carbaryl SOW (Sevin)

Cherry fruit worm, Cranberry fruit
worm, Blueberry tip borer

Use good coverage.

WHEN BERRIES FIRST TURN
BLUE
(Repeat at 1o to 14-day intervals
through harvest)

1.0 tsp malathion 57EC
OR
2.0 tbsp carbaryl SOW (Sevin)
plus
2 tbsp captan sow

Blueberry maggot, blueberry tip borer,
fruit rot

Sevin will control Japanese
beetles and fruit wonns.
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Time .
of Appllcatlon

Materials to Use
Fungicide or Insecticide
per Gallon of water 1

To Control

Remarks

Spray Schedule for Blueberries (cont)
POST HARVEST

2.0 tbsp wettable sulfur

Phomopsis twig blight

Prune out all diseased canes
and destroy by burning.

1Blueberries thrive best when the pH of the soil where they are growing is between 4.3 and 4.8. If the acidity needs to be increased , sulfur is a safe and
economical chemical compound to use. It usually will require 1.0 lb of sulfur per plant to increase the acidity one pH number. Work the sulfur lightly in
the soil on a 15 to 18 inch radius around each bush.

Spray Schedule for Pecans
FIRST PREPOLLINATION SPRAY
(When buds are bursting and leaves
show green)

SECOND PREPOWNATION
SPRAY
(When leaves are half grown)

1.0 tbsp dodine 65W
OR
1.0 tbsp benomyl SOW
plus
2.0 tsp malathion 57EC

Scab, leaf casebearer

Be sure of good coverage.

1.0 tbsp dodine 65W

Scab

These first two sprays are
extremely important for scab
control.

OR
1.0 tbsp benomyl SOW

FIRST COVER SPRAY
(When young nuts first appear)

1.0tbsp dodine 65W
OR
1.0 tbsp benomyl SOW
plus
2.0 tsp malathion 57EC

Scab, aphids, mites, nutcasebearer

This is an important spray.

SECOND COVER SPRAY
(2-weeks after first cover)

1.0 tbsp dodine 65W
OR
1.0 tbsp benomyl SOW

Scab, powdery mildew

Benomyl is needed at this time
for powdery mildew control. If
insects are a problem, use
malathion 9.0 oz/100 gal.

THIRD COVER SPRAY
(2-wee~ after second cover)

1.0 tbsp benomyl SOW

Scab, downy mildew, powdery
mildew, brown leaf spot

Benomyl is probably the best
fungicide at this time.

FOURTH COVER SPRAY
(2 to 3 weeks after third cover)

1.0 tbsp benomyl SOW
plus
2.0 tsp malathion 57EC

Scab, powdery mildew, downy spot,
brown leaf spot, aphids, mites, shuck
worm

This spray is extremely
important for shuck worm
control. Malathion is not
registered for shuck worm, but if
used for other insects, shuck
worm will not be a problem.

(See Remarks)
FIFTH COVER SPRAY
(2 to 3 weeks after fourth cover)

1.0 tbsp benomyl SOW
OR
1.0 tbsp dodine 65W
plus
2.0 tsp malathion 57EC

Scab, powdery mildew, downy spot,
brown leaf spot, weevil**

Important spray for brown leaf
spot, downy spot, aphids and
mites.

SIXTH COVER SPRAY
(2 to 3 weeks after fifth cover spray)

1.0 tbsp benomyl SOW
OR
1.0 tbsp dodine 65W
plus
2.0 tsp malathion 57EC

Shuck worm, scab, black aphid

Important spray for scab and
insect control. We believe this
spray is extremely important.
See fourth cover concerning
shuck worm.

(See Remarks)

1Use about 1Ogal of spray/medium size tree (25 to 30 feet in height).
**Starting the first week of August, three weekly applications of carbaryl (Sevin) 50% Wat the rate of 5.0 tbsp/gal of water will greatly reduce the pecan
weevil. Spraying is impractical in many cases. Growers may jar limbs with a padded pole during late summer and collect adults on a sheet spread on
the ground.
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Limited Spray Schedule for Chestnuts
There is no chemical pesticide spray program that will control the chestnut blight disease that destroyed the native American
chestnut. The Chinese chestnut, however, is blight-resistant and hardy in the United States. Thus, they can be grown in
Virginia without a disease control program. Although the fruit (nuts) are inferior to the native chestnut, they are desirable for
many homeowners. There are two insects that may cause extensive damage to all chestnut species. Japanese beetles are
extremely destructive to chestnut leaves and flowers. There are two species of weevil that often attack the nuts, causing them
to be wormy. If you have been using an insecticide on your chestnut trees for the control of Japanese beetles, we suggest that
the program be continued since it may aid in the control of weevils. Starting during the last of July, four weekly applications
of carbaryl (Sevin) 50%W at the rate of 4.0-6.0 tbs/gal of water will greatly reduce the weevil problem.
Control. Rodents and Broadleaf Weeds and Grass Around Home Fruit Trees

Rodents are serious pests of home fruit trees. They eat bark from the main roots and trunk near and below the ground line.
The injury may occur at any time, but is usually more serious in the fall and winter months. Natural predators such as hawks,
owls, and cats will reduce the rodent population if the protective cover is eliminated. Mow the grass closely around the trees
and throughout the home orchard. Use herbicides or a hoe and remove all vegetation within 18 inches of the trunk of each
tree. This will usually take care of the rodent problem.
Prevent Rabbit Damage to Young Fruit Trees

During the winter months when food is scarce and hard to find, rabbits will eat the bark from the trunks and lower limbs
(scaffold limbs) of young fruit trees. They rarely bother older trees. One can purchase a circular metal guard 18 inches tall and
approximately 8 inches in diameter made of hardware cloth or similar material, which, when placed around the young trees,
will protect them from rabbits. Aluminum foil, however, is more economical a.nd will serve the same purpose. Either staple
it around the young tree trunks or wrap it around them and secure it with a string. Remove the aluminum foil each spring. It
should be noted, however, that if a deep snow forms a crust, rabbits may be able to stand on the snow and eat above the
guards. Therefore, also wrap the lower scaffold limbs with aluminum foil.
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Weeds
J.F. Derr, Extension Weed Specialist, V AES, Hampton Roads
C.L. Foy, Professor, Plant Physiology, Virginia Tech
Measures considered practical for control of weeds by the homeowner on a small area are quite different from those employed
by the commercial producer. Homeowners often have a very limited area that may make a precise pesticide application
difficult. Thus, some of the materials recommended for commercial use are excluded from homeowner recommendations
because they are highly toxic, not readily available in small quantities, or require rather precise applications.

If your need for use of these materials is sufficient, you may consult the information designed for commercial production.
Some of the materials used by commercial growers require that the applicator be certified as a pesticide applicator.
For extremely small areas, the mechanical removal by mowing or tillage is often the most practical. Mulching is also an
extremely effective way to handle weed problems on a limited area. Several types of material may be used as mulch. Some
commonly used include: black plastic, several layers of newspapers, tarred felt (roofing paper), and grass clippings that have
not been treated with pesticides. Some pesticides can be carried in the grass clippings and may affect the growth of the plants
in the mulched area or result in undesirable chemical residues in the fruit itself.
If you are not familiar with the application of pesticides, consult a knowledgeable individual before proceeding. Used
correctly, herbicides can be very effective, but if misused they may kill the desirable crop plant.
Rates of application are given in ounces of both active ingredient (and commercial product) per 1000 sq ft. These are
extremely small quantities and very careful measurement and application are required.
Products cannot be measured on a volume basis because products vary in density. Even a given product will vary depending
upon whether it is loose or compressed.
You can make the conversion to a volume basis by weighing a given volume of product and measuring the volume occupied.
For instance, 10 oz weight of a given wettable powder, loosely compacted, might occupy 20 oz on a volumetric basis. Once
you determine a volumetric conversion factor, you can proceed to measure the product volumetrically (teaspoons or
tablespoons) rather than by weight.

Small Sprayer Calibration
To determine the output of a manually-pressurized sprayer, fill the sprayer with water, measure a 1000 sq ft area (8 x 125 ft),
and using the same procedure that you would use to spray the orchard floor, spray the entire 1000 sq ft area. Then measure the
number of cups of water required to refill the sprayer. Then divide by 16 (16 cups/gallon) to get the number of gallons.
Usually, adequate coverage for ground sprays can be obtained with 1 to 2 gallons per 1000 sq ft. Next, determine the amount
of herbicide needed for 1000 sq ft and add this to the volume of water required to spray the area.
During application, do not make a circle around a tree because this would result in a heavier application near the trunk of the
tree and may result in injury. To obtain uniform distribution of material on an 8 ft x 8 ft area, apply 4 ft x 8 ft strip on both
sides of the tree.
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Table 1.

Relative Effectiveness of Preemergence Herbicides In Fruit
(E=Excellent ; G=Good ; F=Fair ; P=Poor; N=None)
Chemicals
Dlchlobenll
(Casoron,
Norosac)

Dluron
(Karmex)

Na8ropamlde
( evrlnol)

Norflurazon
(Sollcam)

Oryzalln
(Surflan)

G
G
G
F
G
F
F

G
G
G
F
G
G
G

G
G
E
G
E
E
p

E
G
E
E
E
G
G

G
G
E
G
E
E
F-G

E
G
G
G
G
G
G
G
G
G
G
G
G
G
G
F-G
G
G

G
G
G
E
E
E
E
E
E
G
G
G
G
E
G
G
E
G

G
N
N
G
G
F-G
F
G
F
p
G
p
p
G
G
N
G
F

F
F
F-G
G
G
G-E
F

p
G
G

G
P-F
P-F
G
G
G
p
p
G
F
G
P-F
P-F
G
F
P-F
G
G

G

F
G

N
F

G

P-F
G

F
p
p
P-F
G
p
p
F
N

N
N
N
N
N
p
N
N
N

F
p
F
F
p
p
F-G
p
p

N
N
N
N
N
N
N
N
N

P-F
P-F
N
G
F
N
N
P-F
F

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

p
p
N
N
N
N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N
N
N
N
N

~~UAL GRASSES

Barnyardgrass
Cheat
Crabgrass
Fall panicum
Foxtails
Goosegrass
Johnsongrass {seedlinW
AN~UAL 6BQAQLEA_ WEEQS
Annual fteabane
Annual morning-glory
Black nightshade
Carpetweed
Common chickweed
Common lambsquarters
Common ragweed
Hairy galinsoga
Henbit
Horseweed
Knotweed
Mustards
Pennsylvania smartweed
Pi~s

Prickly lettuce
Prickly sida
Purslane
Shepherds' purse
Speedwells
Velvetleaf
Virginia pepperweed
EERENNIAL GRASSES ANO SEQGES
Fescues
Johnsongrass (rhizome)
Nimblewill
Orchardgrass
Quackgrass
Yellow nutsedge
Purpletop, Redtop
Dallisgrass
Bermudagrass
EEBENNIAL BBQADL.EAF WEEQS
Broadleaf plantain
Buckhorn plantain
Canada thistle
Chicory
Common mallow
Common milkweed
Common yarrow
Dandelion
Docks {broadleaf, curly)
Goldenrod
Ground ivy
Hemp dogbane
Horsenettle
Mugwort
Red sorrel

G
G
G
P-F
N
G
G
P-F
G
G
E
G
F-G
E
N
N
G-E
G

**Ost0d on chemical company label.

HOME GROUNDS & ANIMALS 1994

N
N
P-F
p
N

G
F
F
F
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Dlchlobenll
(Casoron,
Norosac)

Thistles (bull, musk,
curl)
White flowered aster
Wild carrot
Wild strawberry
Yellow rocket
Yellow woodsorrel
SPECIAL PERENNIAL WEED PROBLEMS
Bigroot morning-glory
Brambles (Bubus spp.)

=~
Poison-ivy
Virginia creeper
Wild garlic

Dluron
(Karmex)

Napropamlde
(Devrlnol)

Norflurazon
(Sollcam)

Oryzalln
(Surflan)

F
G
G
G
G
G

N
N

N
N
F

G
p
F

N
N
N
N
N
N

F
F

N
N
N
N
N
N

N
N
N
N

N
N
N
N
N
N
N

N
N
N
N
N
N
N

N
N
N
N
N
N
N

N
N
N
N
N
N
N

p

N
N
F

p

Table 1 continued

ANNUAL GRASSES
Barnyardgrass

Oxyfluorofen
(Goal)

Pronamlde
(Kerb)

Slmazlne
(Prlncep)

Terbacll
(Slnbar)

F

F
G
G
F
G
G

F-G
G
F-G
F-G
G
E

G
G
F-G
G
G

F
F
F
G
G
F

G
E
E
E
E
E
E
E
E
E
E
G
E
E
E
G
E
E

E
G

G
E

G

G
p
p

p
p
p

F

E

P-F
P-F
N
N
N
N

G-E
G
F-G
F-G
F-G
F

Cheat
Crabgrass
Fall panicum
Foxtails
Goosegrass
Johnsongrass (seedling)
ANNUAL BROAOLEAf WEEPS
Annual fleabane
Annual morning-glory
Black nightshade
Carpetweed
Common chickweed
Common lambsquarters
Common ragweed
Hairy galinsoga
Henbit
Horseweed
Knotweed
Mustards
Pennsylvania smartweed
Pi~s

Prickly lettuce
Prickly sida
Purslane,
Shepherds'-purse
Speedwells
Velvetleaf
Virginia pepperweed
PERENNIAL GRASSES ANO SEDGES
Fescues
Johnsongrass (rhizome)
Nimblewill
Orchardgrass
Quackgrass
Yellow nutsedge
Purpletop, Redtop
Dallisgrass
Bermudagrass

F

F
F

G
E
G
G

G

F

G

G

G

F
G
G

G

G
G
G

N
G

G
G
G

N
N
N
N
N
N
N

N

N
N

p

E

E
G
G
G
E
G
G
G
E
G
G
G
E
G

p
p

HOME GROUNDS & ANIM~ 1994

74 HOME FRUIT: Weeds
Oxyfluorofen
(Goal)
eEBE~~IAL 6BOAOLEAE WEEOS
Broadleaf plantain
Buckhorn plantain
Canada thistle
Chicory
Common mallow
Common milkweed
Common yarrow
Dandelion
Docks (broad leaf,
curly)
Goldenrod
Ground ivy
Hemp dogbane
Horsenettle
Mugwort
Red sorrel
Thistles (bull, musk,
curl)
White flowered aster
Wild carrot
Wild strawberry
Yellow rocket
Yellow woodsorrel

SlrnazJne
(Prlncep)

Terbacll
(Sin bar)

G
G
N
P-F
N
N

F
F
N
G

N
N
N
N
N
N
N
N

N
N
G-E

P-F

N
N
N
N
N
N
N

N
N
N
N

E

F
P-F
N
N
F-G

p

p
p

N

N

E

N

N
N
N
N

G

F

N
F
N
G
G

N
N
N
N
N
N
N

N
N
N
N
N
N
N

p

SPEQIAL eEBEN~IAL WEEQ eBQ6LEMS
Bigroot morning-glory
Brambles (BuM spp.)
Common greenbriar
Japanese honeysuckle
Poison Ivy
Virginia creeper
Wild garlic

Table 2.

Pronamlde
(Kerb)

N
N
N
N
N
N
N

N
N
N
N
N

N
N

Relatlve Effectiveness of Postemergence Herbicides In Fruit
(E=Excellent; G=Good; F=Fair; P=Poor; N=None)
Fluazlfoc-P-Butyl
(Fus lade)

Glyphosate
(Roundup)

Sethoxydlm
(Poast)

2,4-0

AN~UA6 ~RASSES

Barnyardgrass
Cheat
Crabgrasses
Fall panicum
Foxtails
Goosegrass
Johnsongrass (seedling)

E
G
E
E
E
E
E

E
E
E
E
E
E
E

E
G
E
E
E
E
E

N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N
N
N
N

E
E

N
N
N
N

G
E
F-G
E

A~NUAL

BRQADLEAF WEEQS
Annual fleabane
Annual morning-glory
Black nightshade
Carpetweed
Common chickweed
Common lambsquarters
Common ragw~
Hairy galinsoga
Henbit
Horseweed
Knotweed
Mustards
Pennsylvania smartweed
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E
E

E

N

p

E

N
N
N
N
N
N
N
N

G
G
G

E
E
E
E

E
E
E

p

G
F
G

p
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F1uaz1tog·P·buty1
(Fus lade)
P~s

Prickly lettuce
Prickly sida
Purslanes
Shepherds' purse
Speedwells
Velvetleaf
Virginia pepperweed

Glyphosate
(Roundup)

Sethoxydlm
(Poaat)

2,4-D

N
N
N
N
N
N
N
N

E
E
E
E
E
E
E
E

N
N
N
N
N
N
N
N

G
p
G
F
G
p
G
G

P-F
G
F-G
F
G
N
G
G
F-G

E
E
G-E
E
G
G
E
E
G

P-F
G
F-G
F
G
N
G
G
F-G

N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

E
E
F-G
E
E
G
G
E
G
E
E
G
F
F-G
F
G
G
G
E
E
E
E
E

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

G
G
F-G
G

N
N
N
N
N
N
N

F-G
G
p
F-G
G
F-G
F

N
N
N
N
N
N
N

F-G
p
N
P-F
F
F
F

eEBE~~IAL ~RASSES ~o SEO~ES

Fescues
Johnsongrass (rhizome)
Nimblewill
Orchardgrass
Quackgrass
Yellow nutsedecfo
Pucop,R op
Dal isgrass
Bermudagrass
eEBE~~IAL aBQADLEAF WEEOS

Broadleaf plantain
Buckhorn plantain
Canada thistle
Chicory
Common mallow
Common milkweed
Common yarrow
Dandelion
Docks (broadleaf,
curly)
Goldenrod
Ground iV'f
Hemp dogbane
Horsenettle
Mugwort
Red sorrel
Thistles (bull, musk,
curl)
White flowered aster
Wild carrot
Wild strawberry
Yellow rocket
Yellow woodsorrel

SeEQIAL eEBE~~I&. WEEO eBQ6LEMS
Bigroot morning-glory
Brambles (fulbus spp.)
Common greenbriar
Japanese honeysuckle
Poison-ivy
Virginia creeper
Wild garlic

(E=Excellent; G=Good; F=Fair; P=Poor; N=None)

P-F
F
G
G
F-G
P-F
P-F
P-F
p
p
p
F
G
N
G
P-F
P-F
F
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Spray Schedule for Weed Control In Home Fruit Orchards
Herbicide Active

Crop

lngrec:tlent/1000 sq ft
(Produet/1000 sq ft)

APPLES AND
PEARS

dichlobenil 0.1 lb (Casoron, Norosac 4G
3.4 lb}

Apply granules in the late winter or early spring. Shallow incorporation may
improve weed control, especially if application is made during warm
temperatures. Do not apply to newly planted trees until 4 weeks after
transplantinQ. Will not give season-long weed control. Do not make more than
one application per year. Do not apply within 1 month of harvest. Do not allow
livestock to graze treated area. Especially effective for many herbaceous
perennial weeds.

diuron 1.2 oz (Karmex 80DF 1.5 oz}

Apply once as a directed spray to orchard floor in early spring (March-May)
before fruit sets. Does not kill emerged weeds but may be used in conjunction
with a contact herbicide. Aoplv only to trees established 2 years or more. Do
not use on dwarf or semi-dwarf trees. Do not use on light (sand, loamy sand, or
gravelly} soil or on soils having less than 1% organic matter. Avoid contact of
foliage or fruit. Do not replant treated area to any crop within 2 years after last
application.

diuron 0.3-0.6 oz + terbacil 0.3-0.6 oz
(Karmex 80DF 0.4-0.8 oz + Sinbar SOW
0.4-0.8 oz}

Use on apples only. Terbacil is not registered for use on pears. Apply tank
mixture either in the spring or after harvest in the fall before weeds emerge or
during early seedling stage of weed growth. Use only under trees established for
at least 2 years Use lower rates on light soils and soils with low organic matter
(1-2%}; higher rates on soils with a higher percentage of organic matter. Do not
use on soils with less than 1% organic matter, or eroded areas where tree roots
are exposed. Do not replant treated areas to any crop within 2 years after the
last application. Avoid spraying tree foliage and fruit.

fluazifop-P-butyl 0.19 oz (Fusilade 2000
1.5 fl oz + 1.5 fl oz crop oil concentrate
or 0.5 fl oz nonionic surfactant in 1.0 gal
of water}

Spot treatment for emerged grasses. Use in non-bearing orchards only. Use as
a directed spray on actively growing grasses. Treat annual grasses with lower
rate before tillering or heading, Treat perennial grasses according to the
following stages of growth; johnsongrass, field paspalum, and purpletop before
boot stage; bermudagrass, 4 to 8 inch runners; quackgrass, 3 to 5 inch leaves
and not more than 1Oinches tall. Perennial grasses such as bermudagrass,
paspalums, and quackgrass need to be treated with Fusilade when regrowth is
evident. Do not treat trees to be harvested within one year after application.

glyphosate 0.5-1.5 oz (Roundup annual
weeds 1.0 fl oz; perennial weeds, 3.0 fl
oz/gal water, for wiper application use 1
part Roundup to 2 parts water}

Apply as a directed spray. Do not contact bark or foliage of trees or severe
injury may result. Extensive care must be exercised to aviod contact of spray,
drift, or mist with green foliage, green bark or bark of trees established less than
2 years, suckers, or fruit of desirable trees. Spray contact with other than
mature bark on main trunk can cause serious localized or systemic injury.
Injury may become increasingly severe the second season. WARNING· Do not
mix, store, or apply Roundup spray solution in galvanized metal or lined steel
tanks. Chemical reaction produces hydrogen gas, which is very explosive.

napropamide 1.5 oz (Devrinol 50 DF 3.0
oz}

Apply to the soil surface in the fall through early spring prior to weed emergence.
Do not apply to frozen ground. Does not control existing weeds. Use as a
directed spray and avoid contact with fruit or foliage. Do not apply when fruit is
on the ground during the harvest period. Do not graze treated areas. Make only
one application per season.

norflurazon 0. 75-1.5 oz (Solicam 80 DF
1.0-1.9 oz}

Apply as a directed spray to weed-free soil and avoid contact with fruit or foliage.
May be applied under new plantings if there are no depressions or large cracks
which allow the herbicide to accumulate around the root system. Pears must be
established one year before treatment. Use the lower rate on sandy soils and the
higher rate on clay and loamy soils.

Remarks

oryzalin 0.75-2.3 oz (Surflan 4AS 1.5-4.5 For use under newly planted or established trees. Areas to be treated should be
fl oz}
free of weeds. Remove or thoroughly mix trash into the soil before application.
Use lower rate for short-term control (4 months} and higher rate for long-term
control (6 to 8 months}. Apply as a directed spray and avoid spray contact with
leaves, branches, or trunks of trees. Do not apply to newly transplanted trees
until soil has settled and there are no cracks present. Make only one application
per growing season.
oxyfluorfen 0.2-0.7 oz (Goal 1.6E 0.9-3.6
fl oz}

Apply to dormant trees only. Will control certain small seedling weeds plus
provide soil residual control of annual broadleaf weeds and certain annual
grasses.

pronamide 0.75-1.5 oz (Kerb SOW 1.53.0 oz}

Do not use with trees or vines established less than one complete growing
season. Should be applied to a trash-free and weed-free soil surface after fruit
harvest but before soil freeze-up. Moisture from rain, snow, or irrigation is
required to move herbicide into the weed root zone to obtain satisfactory results.
Will not provide satisfactory control of broadleaf weeds during the following
growing season.

sethoxydim 0.21 oz (Poast 1.5E 1.25 fl
oz + 1.25 fl oz crop oil concentrate in 1.0
gal of water}

Do not apply within 14 days of harvest. Spot treatment for emerged grasses.
Apply lower rate to annual grasses up to 6 inches and apply higher rate to annual
grasses up to 12 months tall and to perennial grasses.
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Crop

Herbicide Active
lngredlent/1000 sq ft
(Product/1000 sq ft)

APPLES AND
PEARS (cont)

simazine 0.8-1.6 oz (Princep 4L 1.5-3.0
fl oz)

Apply to clean cultivated soil around trees established 1 year or more. Best
resufts are obtained with winter or early spring applications. Adjust rate of
application to soil type. Do not use on sandy or gravelly soils. Do not make
more than one application per year.

terbacil 0.6-1.2 oz (Sinbar SOW 0.8-1.5
oz)

Use jn apples onlV. not registered for use in pears. Aoply once in early spring as
directed spray to orchard floor where trees have been established 3 years or
IIlQ.m. Kills most existing weeds and gives residual control of annual weed
seedlings. Use lower rates on light soils and soils with low organic matter (20k
or less); higher rates on heavy soils with 2% or more organic matter. Do not
use on sand, loamy sand, gravelly soils, soil with less than 1% organic matter,
or on eroded areas where tree roots are exposed. Do not replant treated areas
to any crop within 2 years after last application. Keep spray off crop foliage and
fruit.

2,4-0 0.5 oz (Weedar 64, Envy 2,4-D
1.1 fl oz)

Apply as a directed spray to actively growing broadleaf weeds. Gives good
control of annual broadleaf weeds and partial control of perennials. Keep spray
off tree foliage and fruit or serious injury may result. Use a coarse spray and
low pressure to avoid spray drift.

dichlobenil 0.1 lb (Casoron, Norosac 4G
3.41b)

Apply granules in the late winter or early spring. Shallow incorporation may
improve weed control, especially if application is made during warm
temperatures. Do not apply to newly planted trees until 4 weeks after
transplanting. Will not give season-long weed control. Do not make more than
one application per year. Do not apply within 1 month of harvest. Do not allow
livestock to graze treated area.

diuron 1.2 oz (Karmex SO OF 1.5 oz)

Apply once as a directed spray to weed-free orchard floor in early spring
(March-May) before fruit sets. Aoply only to trees established 2 years or more.
Do not use on dwarf or semi-dwarf trees. Do not use on light (sand, loamy sand
or gravelly) soil or on soils having less than 1% organic matter. Avoid contact of
foliage or fruit. Do not replant treated area to any crop within 2 years after last
application.

diuron 0.3-0.6 oz
plus
terbacil 0.3-0.6 oz
(Karmex so OF 0.4-0.8 oz
plus
Sinbar SOW 0.4-0.8 oz)

Apply tank mixture either in the spring or after harvest in the fall before weeds
emerge or during early seedling stage of weed growth. Use only under trees
established for at least 2 years Use lower rates on light soils and soils with low
organic matter (1-20k); higher rates on soils with a higher percentage of organic
matter. Do not use on soils with less than 1% organic matter, or on eroded
areas where tree roots are exposed. Do not replant treated areas to any crop
within 2 years after the last application. Avoid spraying tree foliage and fruit.

fluazifop-P-butyl 0.19 oz (Fusilade 2000
1.5 fl oz + 1.5 fl oz crop 011 concentrate
or 0.5 fl oz nonionic surfactant in 1.0 gal
of water)

Do not harvest within 14 days of application. Use as a directed spray on actively
growing grasses. Treat annual grasses with lower rate before tillering or
heading. Treat perennial grasses according to the following stages of growth:
johnsongrass, field paspalum, and purpletop, before boot stage; bermudagrass, 4
to 8 inch runners; quackgrass, 3 to 5 leaves and not more than 1Oinches tall.
Perennial grasses such as bermudagrass, paspalums, and quackgrass need to
be treated with Fusilade when regrowth is evident.

glyphosate (1 part Roundup to 2 parts
water)

Wick or wiper application only. Use on emerged annual and perennial weeds
with fully expanded leaves.

napropamide 1.5 oz (Devrinol 50 OF
3.0oz)

Apply to the soil surface in the fall through early spring prior to weed emergence.
Do not apply to frozen Qround. Does not control existing weeds. Use as a
directed spray and avoid contact with fruit and foliage. Do not apply when fruit is
on the ground during the harvest period. Do not graze treated areas. Make only
one application per season.

norflurazon 0.75-1.5 oz (Solicam
SO DF1 .0-1.9 oz)

Apply as a directed spray to weed-free soil and avoid contact with fruit or foliage.
May be applied under new plantings if there are no depressions or large cracks
which allow the herbicide to accumulate around the root system. Use the lower
rate on sandy soils and the higher rate on clay and loam soils.

PEACHES

Remarks

oryzalin 0.75-2.3 oz (Surflan 4AS 1.5-4.5 Areas to be treated should be free of weeds. Remove or thoroughly mix trash
into the soil before application. Use the lower rate for short term control (4
fl oz)
months) and the higher rate for long-term control (6 to 8 months). Apply as a
directed spray and avoid contact with leaves, branches, or trunks of trees. Do
not apply to newly transplanted trees until soil has settled and there are no
cracks present. Make only one application per growing season.
oxyfluorfen 0.2-0.7 oz (Goal 1.6E 0.9-3.6
fl oz)

Apply to dormant trees only. Will control certain small seedling weeds plus
provide soil residual control of annual broadleaf weeds and certain annual
grasses.

pronamide O. 75-1.5 oz (Kerb SOW 1.53.0 oz)

Do not use with trees or vines established less than one complete growing
season. Should be applied to a trash-free and weed-free soil surface after fruit
harvest but before soil freeze-up. Moisture from rain, snow or irrigation is
required to move herbicide into the weed root zone to obtain satisfactory results.
Will not provide satisfactory control of broadleaf weeds during the following
growing season.
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Crop

Herbicide Active
lngredlent/1000 sq ft
(Product/1000 sq ft)

PEACHES (cont.)

sethoxydim 0.21 oz (Poast 1.5E 1.25 fl

oz

plus
1.25 fl oz crop oil concentrate in 1.0 gal
of water

~emarks

Spot treatment for emerged grasses. Use only in non-bearing plantings. Apply
lower rate to annual grasses up to 6 inches and apply higher rate to annual
grasses up to 12 inches tall and to perennial grasses.

simazine 0.8-1.6 oz
(Princep 4L 1.5-3.0 fl oz)

Apply to clean cultivated soil around trees established 1 year or more. Best
results are obtained with winter or early spring applications. Adjust rate of
application to soil type. Do not use on sandy or gravelly soils. Do not make
more than one application per year.

terbacil 0.6-1.2 oz (Sinbar BOW 0.8-1.5
oz)

Apply once in early spring as directed spray to orchard floor wbere trees have
been established 3 yews or more Kills most existing weeds and gives residual
control of annual weed seedlings. Use lower rates on light soils and soils with
low organic matter (2% or less); higher rates on heavy soils with 2% or more
organic matter. Do not use on sand, loamy sand, gravelly soils, soils with less
than 1% organic matter, or on eroded areas where tree roots are exposed. Do
not replant treated areas to any crop within 2 years after last application. Keep
spray off crop foliage and fruit.

2,4-D 0.5 oz (Weedar 64, Envy 2,4-D
1.1 fl oz)

Apply as a directed spray to actively growing broadleaf weeds. Gives good
control of annual broadleaf weeds and partial control of perennials. Keep spray
off tree foliage and fruit or serious injury may result. Use a coarse spray and
low pressure to avoid spray drift.

BLACKBERRIES,
dichlobenil 1.4 oz (Casoron, Norosac
BLUEBERRIES, and 4G 2.3 lb)
RASPBERRIES

Apply dry granules in late winter or early spring after clean cultivation. Use only
on established plantings and do not apply during new shoot emergence.

fluazifop-P-butyl 0.19 (Fusilade 2000 1.5
fl oz + 1.5 fl oz crop oil concentrate or
0.5 fl oz nonionic surfactant in 1.0 gal of
water)

Spot treatment for emerged grasses. Use in non-bearing orchards only. Use as
a directed spray on actively growing grasses. Treat annual grasses with lower
rate before tillering or heading. Treat perennial grasses according to the
following stages of growth: johnsongrass, field paspalum, and purpletop before
boot stage; bermudagrass, 4 to 8 inch runners; quackgrass, 3 to 5 leaves and not
more than 1Oinches tall. Perennial grasses such as bermudagrass, paspalums,
and quackgrass need to be retreated with Fusilade when regrowth is evident. Do
not treat plants to be harvested within one year after application.

glyphosate 0.5-1.5 oz (Roundup 1.0-3.0
fl oz/gal, for wiper application use 1 part
Roundup to 2 parts water)

Use lower rate to control annual weeds and higher rates for perennial weeds.
Can be applied preplant or as a spot treatment after planting. Do not allow spray
to contact desired stems or foliage.

napropamide 1.5 oz (Devrinol 50 DF
3.0oz)

Apply to the soil surface in the fall through early spring prior to weed emergence.
Do not apply to frozen Qround. Does not control existing weeds. Use as a
directed spray and avoid contact with fruit or foliage. Do not apply when fruit is
on the ground during the harvest period. Do not graze treated areas. Make only
one application per season.

oryzalin 0.75-2.3 oz (Surflan 4AS 1.5-4.5 Apply in early spring for control of annual grasses and certain broadleaf weeds.
fl oz)
Apply to new plantings after rainfall has firmed the soil. May be tank-mixed with
simazine or diuron for increased broadleaf weed control.
sethoxydim 0.21 oz (Poast 1.5E 1.25 fl

oz

plus
1.25 fl oz crop oil concentrate in 1.0 gal
of water

GRAPES

Use only in non-bearing plantings of blackberries. Do not apply within 45 days of
raspberry harvest or within 30 days of blueberry harvest. Apply as spot
treatment for emerged grasses. Treat emerged annual grasses prior to tillering.
Perennial grasses may require retreatment ..

simazine 0.8-1.2 oz
(Princep 4L 1.5-3.0 fl oz)

Apply for control of annual grasses and broadleaf weeds in the early spring; or as
a split treatment with 1/2 applied in the spring and 1/2 applied in the fall. Do not
use more than 1/2 rate on new plantings less than 6 months old. Do not apply to
foliage or while fruit is present.

terbacil 0.3-1.1 oz (Sinbar 0.4-1.5 oz)

Only treat plantings established 1 year or more. Use higher rate on clay soils
and soils with high organic matter (3%+). Do not apply over 0.3 oz of terbacil
per 1000 sq ft to blackberries or raspberries.

dichlobenil 1.4-2.2 oz (Casoron,
Norosac 4G 2.3-3.4 lb)

Apply granules in winter or early spring. Do not apply until 4 weeks after
transplanting.

diuron 0.8 oz (Karmex 80 DF 1.0 oz)

Apply a single application per year in the early spring after clean cultivation and
where vines have been established at least 3 years. Single application may give
season-long control of annual weeds. Do not plant treated area to any crop not
on the label for 2 years.
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Crop
GRAPES
(cont.)

Herbicide Active
lngredlent/1000 aq ft
(Product/1000 aq ft)
ftuazifop-P-butyl 0.19 oz (Fusilade 2000
1.5 ft oz + 1.5 fl oz crop 011 concentrate
or 0.5 ft oz nonionic surfactant in 1.0 gal
of water)

Remarks
Spot treatment for emerged grasses. Use in non-bearing orchards only. Use as
a directed spray on actively growing grasses. Treat annual grasses before
tillering or heading. Treat perennial grasses according to the following stages of
growth: johnsongrass, field paspalum, and purpletop, before boot stage;
bermudagrass, 4 to 8 inch runners; quackgrass, 3 to 5 leaves and not more than
1o inches tall. Perennial grasses such as bermudagrass, paspalums, and
quackgrass need to be retreated with Fusilade when regrowth is evident. Do not
treat trees to be harvested within one year after application.

glyphosate 0.5-1.5 oz (Roundup 1.0-3.0
Use as a directed spray in established vineyards or for site preparation prior to
fl oz in 1.0 gal of water, for wiper
transplanting new vines. Do not apply when green shoots or canes or foliage are
application use 1 part Roundup to 2 parts in the spray zone. Do not allow spray, drift, or mist to contact green foliage,
water)
green bark, suckers, or vines and renewals less than 3 years of age. Spray
contact, other than with mature bark on the main trunk, can result in serious
localized or systemic injury. If repeat treatments are necessary, do not exceed a
total of 10.6 qt per acre per year. Do not treat between 14 days before harvest
and fall dormancy when no green canes or shoots exist.
napropamide 1.5 oz (Devrinol 50 DF 3.0
oz)

Apply to soil surface in the fall through early spring prior to weed emergence.
Do not apply to frozen Qround. Does not control existing weeds. Use as a
directed spray and avoid contact with fruit or foliage. Do not apply when fruit is
on the ground during the harvest period. Do not graze areas. Make only one
application per season.

oryzalin 0.75-2.2 oz (Surflan 4AS 1.5-4.5 Areas to be treated should be free of weeds. Remove or thoroughly mix trash
fl oz)
into the soil before application. Use lower rate for short-term control (4 months)
and higher rate for long-term control (6 to 8 months). Apply as a directed spray
and avoid contact with leaves, branches, or trunks of vines. Do not apply to
newly transplanted vineyards until soil has settled and there are no cracks
present. Make only one application per growing season.

STRAWBERRIES

oxyfluorfen 0.2-0.7 oz (Goal 1.6E 0.9-3.6
fl oz)

Dormant application only. Will control certain small seedling weeds plus
provide soil residual control of annual broadleaf weeds and certain annual
grasses.

sethoxydim 0.21 oz (Poast 1.5E 1.25 fl
oz + 1.25 fl oz crop oil concentrate in 1.0
gal of water)

Do not apply within 50 days of harvest. Spot-treatment for emerged grasses.
Treat annual grasses prior to tillering. Perennial grasses may require repeat
treatment.

simazine 0.8-1.6 oz (Princep 4L 1.5-3.0
fl oz,)

Apply a single application in fall or early spring after clean cultivation. Vineyards
must be established at least 3 years.

DCPA 3.3 oz (Dacthal 75W 4.4 oz)

Apply over the top of newly planted or established plantings in the fall or early
spring before annual grasses germinate. Do not apply after first bloom. Annual
grass control usually lasts 8 to 12 weeks.

napropamide 1.5 oz (Devrinol 50 DF 3.0
oz)

Use on established strawberries. Delay application until the desired number of
daughter plants has become established. Do not apply from bloom to harvest.
Make only one application per season. Does not control established weeds.

sethoxydim 0.21 fl oz
(Poast 1.5E 1.25 ft oz
plus 1.25 fl oz crop oil treatment in 1.0
gal of water)

Do not apply within 7 days of harvest. Spot-treatment for emerged grasses.
Treat annual grasses prior to tillering. Perennial weeds may require
retreatment.

2,4-D amine 0.4 oz (Formula 40 0.7 fl
oz)

Apply for control of emerged broadleaf weeds in established beds. Apply in late
winter or early spring when strawberries are dormant, or apply immediately
after last picking. Do not apply during bud, flower, or fruit stage; or during runner
formation. Some foliar injury is to be expected .
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Diseases
R.E. Baldwin, Plant Pathologist,
Eastern Shore Agricultural Research and Extension Center

The home gardener must contend with many of the same diseases confronting the professional nurseryman. But, whereas the
nurseryman recognizes the value of disease preventative schedules with regular applications of fungicides, bactericides, or
nematicides, the home gardener frequently waits until the disease is rampant and impossible to control with chemicals, or the
plant is dead. This guide is intended to assist the nonprofessional to select the proper cultural practice, such as a resistant
variety, proper planting site, purchasing a healthy plant, and using the appropriate chemical to prevent further disease.

Plant
Dlaease

Fungicide & Formulatlon;
Rate/1 Gal (Unless Otherwise
Stated); Active Ingredient
(g/I =grams/llter)

Remarks

Terraclor (75% WP); 2.0 lb/1000 sq ft;
PCNB

Dust on soil surface before planting and thoroughly work into the
top 2 inches of soil.

Cleary 3336-WP (50% WP); 0.75 tbsp;
thiophanate methyl

Spray at bud break and at 10-14-day intervals.

AJUGA
Sclerotjum rot

ARBORVITAE
Phomoosis needle and twig
blight

Cleary 3336-F (4.5 F); 1 tsp; thiophanate
methyl
Cercosoora blight

Cleary 3336-WP (50% WP); 0.75 tbsp;

Cleary 3336 should be applied when disease first appears and

_th~io..._ph_ana_t_e~m~eth-.L.yt_ _ _~---- repeat on a 10-14 day interval.

Cleary 3336-F (4.5 F); 1 tsp; thiophanate

Shorten interval during humid, rainy weather. Mancozeb should

_m~et_hy._1_ _ _ _~~----- be applied on a 7-10 day interval.

Dithane M-45 (80% WP) or
Dithane OF (75% OF) or
Dithane F-45 (4 F) or
Manzate 200 (80% WP); 1.5 tbsp
WP or OF or 2.8 tsp F;
mancozeb

AZALEA (Rhododendron)
Exobasidjum leaf and flower gall

Dithane M-45 (80% WP) or
Dithane OF (75% OF) or
Dithane F-45 (4 F) or
Manzate 200 (80% WP); 1.5 tbsp
WP or OF or 2.8 tsp F;
mancozeb

Hand pick infected leaves and remove from plant. Apply
mancozeb just before leaves unroll in spring and 10 days later.

Qiullnia petal blight

Bayleton (25% WP); 1.5-3.0 tsp;
triadimefon

Apply as flowers open. Repeat every 4-6 days as needed during
disease periods.

Daconil 2787 Flowable Fungicide (500 g/I
F); 2.0 tsp; chlorothalonil

Spray Daconil 2787 every 7 days during wet weather.

Daconil 2787 (75% WP); 1.5 tbsp;
chlorothalonil
Dithane M-45 (80% WP) or
Dithane OF (75% OF) or
Dithane F-45 (4 F) or
Manzate 200 (80% WP); 1.5 tbsp
WP or OF or 2.8 tsp F;
mancozeb

Spray mancozeb, Zyban or Ziram at 7-1 Oday intervals when
flowers start to show color.

Ziram (F 4); 3-4 tsp; Ziram
Zyban (75% WP); 1.5 tbsp; thiophanate
methyl + mancozeb
Powdery mildew

Bayleton (25% WP); 1tsp; triadimefon

Spray at 10-14-day intervals when disease first appears.

Phvtophthora die back

Daconil 2787 Flowable Fungicide (500 g/I
F); 2 tsp; chlorothalonil

Spray at 7-10-day intervals from first sign of disease throughout
the season.
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Plant
Dl8eaae

Fungicide & Formulation;
Rate/1 Gal (Unleas Otherwise
Stated); Active Ingredient
(g/I grama/llter)

=

Remarb

Daconil 2787 (75% WP); 5 tsp;
chlorothalonil

Phytoohtbora root and crown rot

Subdue 2E (25%); 8-15 drops; metalaxyl

Spray to run off. Repeat at 2-month intervals.

Subdue 2E (25%); 1-15 drops; metalaxyl

Apply Subdue as a drench using 1 pt I sq ft (soil depth greater than
4 inches apply 2 pt I sq ft). Apply only once every two months.
Read and follow manufacturer's directions carefully.

Truban (30% WP); 1 tsp; etridiazole

Treat at 4-week intervals as a drench.

Truban (25% EC); 1 tsp/2.0 gal; etridiazole
Terrazole (35% WP); 1 tsp; etridiazole
Terrazole (25% EC); 1tsp/2.0 gal;
etridiazole
CAMELLIA

Leaf gall

See under Azalea.

Phytophthora root rot

See under Azalea.

Sclerotjnja flower blight

Terraclor (75% WP); 1 cup in enough
water to give thorough coverage of 100.0
sq ft; quintozene

Drench soil surface in late December or early January. Rake up
diseased blooms.

Zyban (75% WP); 1.5 tbsp; thiophanate
methyl plus mancozeb

Spray at 4-6 intervals while flowers are opening.
Direct spray onto flowers and onto bushes thoroughly.

Daconil 2787 Flowable Fungicide (500 g/I
F); 2 tsp; chlorothalonil

Spray Daconil 2787 or iprodione at 7 - 14-day intervals. Remove
diseased plants from flower bed at the end of the growing season.

Hand pick infested leaves.

CARNATION

Altemarja blight

Daconil 2787 (75% WP); 5 tsp;
chlorothalonil
Chipco 26019 (SO% WP); 1.0-2.0 tbsp;
iprodione

~blight

Maneb 80 (80% WP) or
Maneb Plus Zinc F4
Fungicide (37%F)
1.0-1.5 tbsp of 80 or
2.0 tsp of F: maneb

Begin when growth starts and repeat 7-1 Odays.

Chipco 26019 (SO% WP); 1.0-2.0 tbsp;
iprodione

Spray at first sign of disease and at 7-14 day intervals throughout
the season.

Oaconil 2787 Flowable Fungicide (500 g/I
F); 2 tsp; chlorothalonil
Oaconil 2787 (75% WP); 5 tsp;
chlorothalonil
Ornalin (50% WP); 1.5-3.0 tsp; vinclozolin
Preventative: 1.5-2.0 tsp SOW or 0.5-0.75 tsp FL when conditions
_ _ _ _ _ _ _ _ _ _ _ _ _ _ for disease prevail. Repeat every 10 days during this period.
Ornalin FL (4.17 F); 0.5-1 .0 tsp; vinclozolin Curative: 2.0-3.0 tsp SOW or 0.75-1.0 tsp FL for medium to high
disease pressure. Repeat every 1O- 14 days as needed.
Rust

Dithane M-45 (80% WP) or
Oithane OF (75% OF) or
Oithane F-45 (4 F) or
Manzate 200 (80% WP); or
Penncozeb (80% WP) or
Penncozeb OF (75% OF); 1.5 tbsp
WP or OF or 2.8 tsp F;
mancozeb
Triforine EC (18.2%); 0.75 - 1.0 tsp;
funginex

Spray at 7 to 10-day intervals.
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Plant

Dlaease

Fungicide & Formulation;
Rate/1 Gal (Unless Otherwise
Stated); Active Ingredient
(g/I grams/liter)

=

Rernartca

CEDAR
PhomoQSis needle and twig
blight

See Arborvitae

CHRYSANTHEMUM
Mycosphaerella ray blight

Banner (14.3% EC); 0.75-1.0 tsp;
propiconazole

Apply Banner at 0.75 tsp on a 7-day schedule and the 1.0 tsp rate
on a 14-day schedule.

Chipc:o 26019 {50% WP); 1.0 - 2.0 tbsp;
iprodione

Apply first spray of Oaconil 2787 just before flower color shows
at 7-day intervals or at 1Oto 14-day intervals with iprodione.

Oaconil 2787 {75% WP); 5 tsp;
chlorothalonil
Oaconil 2787 Flowable Fungicide (500 g/l
F); 2 tsp; chlorothalonil

~graymold

Oithane M-45 (80% WP) or
Oithane OF (75% OF) or
Oithane F-45 (4 F) or
Manzate 200 {80% WP) or
Penncozeb (80% WP) or
Penncozeb OF {75% OF);1.5 tbsp
WP or OF or 2.8 tsp F;
manc:ozeb

Apply twice weekly during blooming period.

Oaconil 2787 {75% WP); 5 tsp;
chlorothalonil

Apply first spray of Oaconil 2787 just before flower color shows
and at 7-day intervals or at 10-14-day intervals with iprodione.

Oaconil 2787 Flowable Fungicide (500 g/l
F); 2 tsp; chlorothalonil
Chipc:o 26019 {50% WP); 1.0 - 2.0 tbsp;
iprodione
Ornalin {50% WP); 1.5-3.0 tsp; vinclozolin
Ornalin FL (4.17 F); 0.5-1.0 tsp; vinclozolin
Leaf rust

Preventative: 1.5-2.0 tsp 50 W or 0.5-0.75 tsp FL when conditions
for disease prevail. Repeat every 1O days during this period.
Curative: 2.0-3.0 tsp 50 W or 0. 75-1 .0 tsp FL for medium to high
disease pressure. Repeat every 10 to 14 days as needed.

Oithane M-45 {80% WP) or
Oithane OF {75% OF) or
Oithane F-45 (4 F) or
Manzate 200 {80% WP) or
Penncozeb {80% WP) or
Penncozeb OF (75% OF);1.5 tbsp
WP or OF or 2.8 tsp F;
mancozeb

Apply mancozeb twice a week during blooming period.

Bayleton {25% WP); 1.0 tsp; triadimefon

Spray at 7-14 day intervals.

Powdery mildew

Bayleton (25% WP); 1.0 tsp; triadimefon

Spray at 7-14 day intervals.

B1biUJn root rot

Subdue 2EC (25%); metalaxyl

Soil drench at seect!ing: 2.0-3.0 drops per gallon and drench at 1.0
pt of solution/sq ft. Soil drench or transplanting: 3.0-12.0 drops
per gallon and drench at 1.0 pt of solutions/sq fl Soil depths
greater than 4 inches apply up to 2.0 pts of solution.

Provide good water drainage. Do not plant in same flower bed in 2
consecutive years. Apply fungicide in sufficient water to saturate
_ _ _ _ _ _ _ _ _ _ _ _ _ _ the soil. Repeat at 4-week intervals.
Terrazole (35% WP): 1 tsp; etridiazole

Truban (30% WP): 1 tsp: etridiazole
Truban (25% EC); 1 tsp; etridiazole
Banrot (40% WP) 0.5-1.0 tsp: thiophanate
methyl + etridiazole
~leafspot

Benlate (50% WP); 1 tbsp; benomyl

Apply at weekly intervals when new shoot growth begins. Cover
lower leaf surface completely.
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Plant

Dlleale

Fungicide & Formulation;
Rate/1 Gal (Unless Otherwise
Stated}; Active Ingredient
(g/I grama/llter}

Remarb

Oaconil 2787 Flowable Fungicide (500 g/I
F}; 2 tsp; chlorothalonil.

Apply at weekly intervals when new shoot growth begins. Cover
lower leaf surfaces completely.

=

Oaconil 2787 (75% WP); 5 tsp;
chlorothalonil
CRABAPPLE

Cedar-apple rust

Banner (14.3% EC); 1/8 tsp (12 drops);
propiconazole

Apply Banner every 14 days.

Oaconil 2787 Flowable Fungicide (500 g/I
F}; 2 tsp; chlorothalonil.

Spray Oaconil 2787 at first sign of disease and at 7-14-day
intervals throughout the season.

Oaconil 2787 (75% WP); 5 tsp;
chlorothalonil
Oithane M-45 (80% WP) or
Oithane OF (75% OF} or
Oithane F-45 (4 F} or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% OF};1.5 tbsp
WP or OF or 2.8 tsp F;
mancozeb

Start mancozeb as flower buds open and spray 3 times at 10-day
intervals.

Zyban (75% WP); 1.5 tbsp; thiophanate
methyl + mancozeb

Spray Zyban beginning at delayed dormant stage. Repeat at 2week intervals during cover period.

Fire blight

Agri-strep (21.2%); 0.5 lb or 1/2 tbsp/gal;
Streptomycin sulfate

Apply at early, mid-and late flowering. Prune out infected shoots.

Scab

Banner (14.3% EC) 1/8 tsp (12 drops);
propiconazole

Apply Banner every 14 days.

Cleary 3336-WP (50% WP); 0.75 tbsp;
thiophanate methyl

Apply thiophanate methyl on a 7-10-day interval from bud break
until 2 weeks after petal fall.

Oaconil 2787 Flowable Fungicide (500 g/I
F}; 2 tsp; chlorothalonil.

Spray Oaconil 2787 at first sign of disease and at 7-14 day
intervals throughout the season.

Oaconil 2787 (75% WP); 5 tsp;
chlorothalonil
Oithane M-45 (80% WP) or
Oithane OF (75% OF} or
Oithane F-45 (4 F} or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% OF);1.5 tbsp
WP or OF or 2.8 tsp F;
mancozeb

Begin mancozeb applications at first sign of disease and repeat at
7-1 O day intervals.

Banner (14.3% EC); 1.0 tsp; propiconazole

Spray as flower buds break. Apply Banner every 21 days.

CRAPE MYRTLE

Powdery mildew

Triforine EC (18.2%); 0.75-1.0 tsp; funginex Spray Triforine every 7 to 10 days.
DAHLIA

Powdery mildew

Cleary 3336-F (4.5 F); 1.0 tsp; thiophanate
methyl

Spray to run-off when mildew first appears.

Bayleton (25% WP) 1.0 tsp; triadimefon
DOGWOOD
~petal

blight

Chipco 26019 (50% WP); 1.0-2.0 tbsp;
iprodione
.
Cleary 3336-F (4.5 F); 0.75 tsp; thiophanate
methyl

Apply Chipco 26019 on a 7-14 day interval and Cleary 3336-F on a
10-14 day interval.
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Plant

Dlleale

~leafspot

Fungicide & Formulation;
Rate/1 Gal (Unless Otherwise
Stated); Active Ingredient
(g/I grams/llter)

Remart<s

Cleary 3336-F (4.5 F}; 1.0 tsp; thiophanate
methyl

Spray at first sign of disease and repeat at 1oto 14-day intervals
throughout the season.

=

Oaconil 2787 (75% WP); 5 tsp;
chlorothalonil
Banner EC (14.3% EC); Proplconazole
Anthracnose ~ sp)
spot anthracnose
leaf and flower blight

Banner is applied at 2.Q-4.0 ft oz in a 14 day interval or at 8.0 oz

every 28 days.

Oaconil 2787 (75% WP); 1.5 tbsp;
chlorothalonil

For spot anthracnose and leaf and flower blight apply when buds
begin to open. Repeat when bracts have fallen,
4 weeks later and in late summer after flower buds are
-Oa-co-ni-12-7-87-(4-.1-7_F}_;-2._0_ts_p_;ch-lo-ro_th_alo_ni-1 formed. For anthracnose (Oiscula sp ) apply 3-4 sprays during
leaf expansion in the spring, at 1O-14 day intervals. Fungicides
- - - - - - - - - - - - - - should be used to supplement a cultural control program.
Oaconil 2787 WOG (90% WOG); 1.25
tbsp; chlorothalonil
Oithane M-45 (80% WP) or
Oithane OF (75% OF} or
Oithane F-45 (4 F} or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% OF};1.5 tbsp
WP or OF or 2.8 tsp F;
mancozeb
Maneb 80 (80%WP) or
Maneb Plus Zinc F4 Fungicide (37%F}
1.5 tbsp of 80 or 2.5 tsp of 4F; Maneb
Zyban (75% WP); 1.5 tbsp; thiophanate
methyl + mancozeb

EUONYMUS

Powdery mildew

Bayleton (25% WP); 1.0 tsp; triadimefon

Spray to run-off when mildew first appears.

Triforine EC (18.2% EC); 0.75-1.0 tsp;
funginex

Spray triforine every 7-1 Odays.

Chipco 26019 (50% WP); 1.0-2.0 tbsp;
iprodione

Apply Chipco 26019 on a 7-14 day interval and
Cleary 3336 on a 10-14 day interval.

GERANIUM
~leaf blight

Cleary 3336-F (4.5 F}; 0.75 tsp; thiophanate
methyl
Cleary 3336-WP (50% WP);
0.75 tbsp; thiophanate methyl
Oaconil 2787 (75% WP); 5 tsp;
chlorothalonil

Apply at first sign of disease and repeat at 7 to 14-day intervals
throughout season.

Oaconil 2787 Flowable Fungicide
(500 gll F}; 2 tsp; chlorothalonil
Ornalin (50% WP); 1.5-3.0 tsp; vinclozolin
-=-,.,........,=---",__....,...=-=---=--=--""-=----,--:----:-:--

Ornalin FL (4.17 F}; 0.5-1.0 tsp; vinclozolin

Preventative: 1.5-2.0 tsp 50 W or 0.5-0.75 tsp FL when conditions
for disease prevail. Repeat every 1Odays during this period.
Curative: 2.0-3.0 tsp 50 W or 0.75-1.0 tsp FL for medium to high
disease pressure. Repeat every 10-14 days as needed.

86

HOME ORNAMENTALS: Diseases
Fungicide & Formulation;
Rate/1 Gal (Unless Otherwise
Stated); Active Ingredient
(g/I grama/llter)

Plant

Dlleaae

Mlium root

=

rot

Remarks

Subdue 2EC (25%); metalaxyl

Soil drencb at seedling: 2.0-3.0 drops per gallon and drench at 1.0
pt of solution/sq ft. Soj! drench at transplanting: 3.0-12.0 drops per
gallon and drench at 1.0 pt of solutions/sq ft. Soil depths greater
than 4 inches apply up to 2.0 pts of solution.

Truban (30% WP); 1-2 tsp; etridiazole

Thoroughly drench soil. Reapply at 4 to 12-week intervals.

Terrazole (35% WP); 1-2 tsp; etridiazole
Rust

Oaconil 2787 (75% WP); 5tsp;
chlorothalonil

Apply at first sign of disease and repeat at 7-14 day intervals
throughout the season.

Oaconil 2787 Flowable Fungicide (500 g/I F
F); 2 tsp; chlorothalonil
Oithane M-45 (80% WP) or
Oithane OF (75% OF) or
Oithane F-45 (4 F) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% OF);1.5 tbsp
WP or OF or 2.8 tsp F;
mancozeb
GLADIOLUS
~leaf blight

Chipco 26019 (50% WP); 1.0-2.0 tbsp;
iprodione

Apply Chipco 26019 on a 7-14 day interval and Cleary 3336 on a
10 day interval.

Cleary 3336-F (4.5 F); 0.75 tsp; thiophanate
methyl
Cleary 3336-WP (50% WP); 0.75 tbsp;
thiophanate methyl
Oaconil 2787 (75% WP); 5 tsp;
chlorothalonil

Apply at first sign of disease and repeat at 7 - 14 day intervals
throughout season.

Oaconil 2787 Flowable Fungicide (500 g/I
F); 2 tsp; chlorothalonil
Ornalin (50% WP); 1.5-3.0 tsp; vinclozolin

Preventative: 1.5-2.0 tsp 50 Wor 0.5-0.75 tsp FL when conditions

-=-.,.,.......,~.,...........,-=-==--o-~~-~~~- for disease prevail. Repeat every 1Odays during this period.

CuOOJlada leaf blight

Ornalin FL (4.17 F); 0.5-1.0 tsp; vinclozolin

Curative: 2.0-3.0 tsp 50 W or 0.75-1.0 tsp FL for medium to high
disease pressure. Repeat every 1Oto 14 days as needed.

Oaconil 2787 Flowable Fungicide (500 g/I
F); 2 tsp; chlorothalonil

Apply at first sign of disease and repeat at 7 to 14-day intervals
throughout the season.

Oaconil 2787 (75% WP); 5 tsp;
chlorothalonil

~and

Eusadum corm
rots (pre-planting)

Oithane M-45 (80% WP) or
Oithane OF (75% OF) or
Oithane F-45 (4 F) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% OF);1.5 tbsp
WP or OF or 2.8 tsp F;
mancozeb

Make weekly applications before disease appears and increase to
2-3 applications per week during heavy disease or rainy weather.
On flower spikes reduce spray concentration by one-half.

Mertect 340F; 1.5 tsp; thiabendazole (TBZ)

Soak corms for 15-30 minutes at 55-75° F. Stir solution
constantly.

Cleary 3336-E (4.5 F); 2.0 tsp/gal;
thiophanate methyl

Soak corms for 15-30 minutes in a warm dip (80-85° F.)

Cleary 3336-WP (50% WP); 0.75 tbsp;
thiophanate methyl
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Plant

Dlaease

Fungicide & Formulation;
Rate/1 Gal (Unless Otherwise
Stated); Active Ingredient
(g/I grama/llter)

=

Remarks

HAWTHORNE

Cedar hawthorne rust and

Eabma leaf spot

Daconil 2787 Flowable Fungicide (500 g/I
F); 2 tsp; chlorothalonil

Apply at first sign of disease and repeat at 7 to 14-day intervals
throughout the season.

Daconil 2787 (75% WP); 5 tsp;
chlorothalonil
Dithane M-45 (80% WP) or
Dithane OF (75% OF) or
Dithane F-45 (4 F) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% DF);1 .5 tbsp
WP or OF or 2.8 tsp F;
mancozeb
HOLLY (American)
Anthraaiose

Cleary 3336-F (4.5 F); 1.0 tsp;
thiophanate methyl

Start spraying in late spring and continue at 10-14 day intervals.

Cleary 3336-WP (50% WP); 0.75 tbsp;
thiophanate methyl

HOLLY (Japanese)
Tbjelaviopsjs black root rot

Cleary 3336-F (4.5 F); 1.0 tsp;
thiophanate methyl

Apply as a heavy drench or spray at 1-2 pts per sq ft.

Banrot (40% WP); 2 tbsp; etridiazole +
thiophanate methyl

Thoroughly drench soil around roots. Reapply at 4-week
intervals.

Daconil 2787 Flowable Fungicide (500 g/I
F); 2 tsp; chlorothalonil

Apply at first sign of disease and repeat at 7 to 14-day intervals
throughout the season.

HOLLYHOCK
Rust

Daconil 2787 (75% WP); 5 tsp;
chlorothalonil
Dithane M-45 (80% WP) or
Dithane OF (75% OF) or
Dithane F-45 (4 F) or
Manzate 200 (80% WP) or
Penncozeb (800Ai WP) or
Penncozeb OF (75% DF);1.5 tbsp
WP or OF or 2.8 tsp F;
mancozeb

Start spraying in late May and continue at 10-day intervals
through early July.

Dithane M-45 (80% WP) or
Dithane OF (75% OF) or
Dithane F-45 (4 F) or
Manzate 200 (80% WP) or
Pennc:ozeb (80% WP) or
Penncozeb DF (75% OF);1.5 tbsp
WP or OF or 2.8 tsp F;
mancozeb

Spray at 7 to 10-day intervals, from when buds swell to just
before bloom.

HONEYSUCKLE
Herpobasjdjym leaf blight

HYDRANGEA
~leaf blight

(See Dogwood)
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Fungicide & Formulation;
Plant

Rate/1 Gal (Unleas Otherwise

Oll88l8

Stated); Active Ingredient
(g/I grama/llter)

=

Remarks

IRIS
Heterosoorium leaf spot

nn
Daconil 2787 Flowable Fungicide (500 ~·
_F)_;5_ts_p_;_ch_lo_r_oth_al_o_n_il_ _ _ _ _ _
Daconil 2787 (75% WP); 5 tsp;
chlorothalonil

Make 5 applications at 7 to 10-day intervals starting when leaves
are 4 to 6 inches high. Include commercial spreader-sticker or
liquid detergent (1/4 tsp/gal water) with
Daconil WP or mancozeb.

Dithane M-45 (80% WP) or
Dithane DF (75% DF) or
Dithane F-45 (4 F) or
Manzate 200 (SO°A, WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% bF);1 .5 tbsp
WP or DF or 2.8 tsp F;
mancozeb

Spray at 7-1 Oday intervals, from when buds swell to just before
bloom.

Bacterial soft rot

No bactericides registered.

Prevent insect injury.

~blight

Chipco 26019 (50% WP); 1.0-2.0 tbsp;
iprodione

Apply Chipco 26019 on a 7-14 day interval and Cleary 3336 on a
1Oday interval.

Cleary 3336-F (4.5 F); 0.75 tsp;
thiophanate methyl
Cleary 3336-WP (50% WP); 0.75 tbsp;
thiophanate methyl
Daconil 2787 (75% WP); 5 tsp;
chlorothalonil

Apply at first sign of disease and repeat at 7 to 14-day intervals
throughout season.

Daconil 2787 Flowable Fungicide (500 WI
F); 2 tsp; chlorothalonil
Ornalin (50% WP); 1.5-3.0 tsp; vinclozolin
1.5-2.0 tsp 50 W or 0.5-0.75 tsp FL when conditions
---=------------for disease prevail. Repeat every 1 days during this period.
Ornalin FL (4.17 F); 0.5-1.0 tsp; vinclozolin
2.0-3.0 tsp 50 W or 0.75-1.0 tsp FL for medium to high
Preventative:
Curative:

O

disease pressure. Repeat every 10 to 14 days as needed.

JUNIPER
ptiomopsis needle and twig
blight

Cleary 3336-F (4.5 F); 1.0 tsp; thiophanate
methyl

Begin application at bud break and repeat at a 10-14 day interval
through the gr~ng season.

Cleary 3336-WP (50% WP); 0.75 tbsp;
thiophanate methyl
Dithane M-45 (80%WP) or
Dithane DF (75%DF) or
Dithane F-45(4F) or
Manzate 200 (80%WP)
1.5 tbsp of WP or DF or
2.5 tsp of F; Mancozeb
Pbytophthora root rot

Banrot (40% WP); 1-2 tsp; etridiazole +
thiophanate methyl

Thoroughly drench soil. Reapply at 4-week intervals. See under
Azalea root rot.

Subdue 2E (25%) 1-15 drops; metalaxyl

Seeazalea

Truban (30% WP); 1 tsp; etridiazole

Thoroughly drench soil. Reapply at 4-week intervals. See under
Azalea root rot.

------------Truban (25% EC); 1 tsp/ 2.0 gal; etddiazole
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Fungicide & Formulation;
Rate/1 Gal (Unless Otherwise
Stated); Active Ingredient
(g/l = grams/liter)

Plant

Dlaeaae

Remarks

LILAC

6QtMi.s blight

Chipco 26019 (50% WP); 1.0-2.0 tbsp;
iprodione

Apply Chipco 26019 on a 7-14 day interval and Cleary 3336 on a
10-14 day interval.

Cleary 3336-F (4.5 F); 0.75 tsp; thiophanate
methyl
Cleary 3336-WP (50% WP); 0.75 tbsp;
thiophanate methyl
Daconil 2787 (75% WP); 5 tsp;
chlorothalonil

Apply at first sign of disease and repeat at 7 to 14-day intervals
throughout season.

Daconil 2787 Flowable Fungicide (500 WI
F); 2 tsp; chlorothalonil

Powdery mildew

Ornalin (50% WP); 1.5-3.0 tsp;
vinclozolin

Preventative: 1.5-2.0 tsp 50 W or 0.5-0.75 tsp FL when conditions
for disease prevail. Repeat every 1Odays during this period.

Ornalin FL (4.17 F); o.s- 1.0 tsp; vinclozolin

Curative: 2.0-3.0 tsp 50 Wor 0.75-1.0 tsp FL for medium to high
disease pressure. Repeat every 10-14 days as needed.

Bayleton (25% WP); 1 tsp; triadimefon

Spray at 10-14 day intervals after leaves are 3/4 grown.

Triforine EC (18.2% EC); 0.75-1.0 tsp;
funginex
MOUNTAIN LAUREL

Ceccosoora leaf spot

Dithane M-45 (80% WP) or
Dithane DF (75% DF) or
Dithane F-45 (4 F) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% bF);1.5 tbsp
WP or DF or 2.8 tsp F;
mancozeb

Spray when buds break in the spring and twice more at 2-week
intervals. Rake up and destroy diseased leaves. Apply mancozeb
at 7-1 Oday intervals.

Daconil 2787 Flowable Fungicide (500 WI
F); 2 tsp; chlorothalonil

Apply at first sign of disease and repeat at 7 to 14-day intervals
throughout the season.

Daconil 2787 (75% WP); 5 tsp;
chlorothalonil
NARCISSUS (Daffodils)

(See under Gladiolus)

Fysarjym basal rot (preplanting)
PACHYSANDRA
~

leaf and stem blight

Dithane M-45 (80% WP) or
Dithane DF (75% DF) or
Dithane F-45 (4 F) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb DF (75% DF);1.5 tbsp
WP or DF or 2.8 tsp F;
mancozeb

Apply first spray in the spring. Make 5 applications at
10-14 day intervals. Purchase healthy plants.

Zyban (75% WP); 1.5 tbsp; thiophanate
methyl + mancozeb
PERIWINKLE Mnca mjnor)

Phomoosjs stem rot

Cleary 3336-F (4.5 F); 1.0 tsp; thiophanate
methyl
Cleary 3336-WP (50°A> WP); 0.75 tbsp;
thiophanate methyl

Apply as a drench or heavy spray at 1-2 pts/sq ft. Repeat at 2-4
week intervals.
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Remarks

Banrot (40% WP); 1-2 tsp; thiophanate
methyl + etridiazole

Apply in sufficient water to saturate the soil. Retreat at 4-week
intervals.

Cleary 3336-F (4.5 F); 1.0 tsp; thiophanate
methyl

Spray at 10-14 day intervals starting when new leaf growth begins.

=

PETUNIA
Fungus Root Rot (Bhjzoctonja
and Mium}.
PHOTINIA
Powdery mildew

Triforine EC (18.2%); 0.75-1 .0 tsp; funginex
Entomospodum leaf spot

Cleary 3336-F (4.5 F); 1.0 tsp; thiophanate
methyl

Spray at 10- 14 day intervals when new leaf growth begins.

Agri-strep (21.2%); 0.5 lb or 1/2 tbsp/gal;
Streptomycin sulfate

Spray when 20% of the blossoms are open and repeat every 5 to 7
days during bloom period. Prune-out all diseased limbs.

Kocide 101 (77% W); 1 tbsp; copper
hydroxide

Begin Kocide at first sign of disease and repeat 7-10 days.

Cleary 3336-F (4.5 F); 1.0 tsp; thiophanate
methyl

Apply the first spray at bud break, 7-10 days later, and at petal
fall.

PYRACANTHA (Firethorn)
Fire blight

Scab

Cleary 3336-WP (50% WP);
0.75 tbsp; thiophanate methyl
Daconil 2787 Flowable Fungicide
(500 g/I F); 2 tsp; chlorothalonil
Daconil 2787 (75% WP); 1.5 tbsp;
chlorothalonil
Dithane M-45 (80% WP) or
Dithane OF (75% OF) or
Dithane F-45 (4 F) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% bF);1.5 tbsp
WP or OF or 2.8 tsp F; mancozeb

Apply first spray in the spring. Make 5 applications at 1Oto 14-day
intervals. Purchase healthy plants.

RHODODENDRON
Phytoohthora root rot

(See Azaleas)

Qlulinia petal blight

(See Azaleas)

8otrtO§Qhaeria dieback

Prune-out all diseased branches. Do not allow plants to undergo
environmental stress.

ROSE
Crown gall

Purchase healthy rose bushes.

Black Spot

Banner EC (14.3% EC); 1/4 tsp;
propiconazole

Tank mix with a registered contact fungicide labeled for black spot
control.

Cl

Start applications in the spring as leaves expand. During dry
weather treat at 7-day intervals for chlorothalonil. Use 10-day
intervals with Cleary 3336.
Shorten intervals with all materials during rainy or humid
weather. Use sticker. Plant resistant varieties.

F ( F)
eary 3336- 4.5 ; 1·0 tsp; thiophanate
_m_et_h_yl_ _ _ _ _ _ _ _ _ _ _
Cleary 3336-WP (5o% WP);
0.75 tbsp; thiophanate methyl
Daconil 2787 (75% WP); 1 tbsp;
chlorothalonil
Daconil 2787 Flowable Fungicide
(500 g/I F); 2 tsp; chlorothalonil
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Stated); Active Ingredient
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=

Dithane M-45 (80% WP) or
Dithane DF (75% DF) or
Dithane F-45 (4 F) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% DF);1.5 tbsp
WP or DF or 2.8 tsp F; mancozeb

Remarks

Apply first spray early in the spring as growth begins. Make
applications at 10-14 day intervals. Purchase healthy plants.

Maneb 80 (80%WP) or
Maneb Pus Zinc F4
Fungicide (37%F);
1.0-1.5 tbsp of 80 or
2 tsp of F; Maneb

Powdery mildew

Zyban (75% WP); 1.5 tbsp; thiophanate
methyl + mancozeb

Begin when growth starts and repeat 7-1 Odays

Banner EC (14.3% EC); 1/4 tsp;
propiconazole

Apply Banner at 10-14 day intervals.

Milban; 2 tsp; dodomorph

Apply Milban at 10-14 day intervals.

Zyban (75% WP); 1.5 tbsp; thiophanate
methyl + mancozeb

Apply Zyban at 7 day intervals.

Triforine EC (18.20.k EC); 0.75-1.0 tsp;
funginex

Apply Funginex at 7-10-day intervals.

Triforine EC (18.2% EC); 0.75-1.0 tsp;
funginex

Spray as soon as rust pustules appear. Repeat at 7-day intervals.

SNAPDRAGON
Rust

Dithane M-45 (80% WP) or
Dithane DF (75% DF) or
Dithane F-45 (4 F) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% DF);1.5 tbsp
WP or DF or 2.8 tsp F; mancozeb
Maneb 80 (80% WP) or
Maneb Plus Zinc F4
Fungicide (37%F)
1.0-1.5 tbsp of 80 or
2.0 tsp of F; maneb
Zyban (75% WP); 1.5 tbsp; thiophanate
methyl plus mancozeb
Cercosoora leaf spot

Cleary 3336-F (4.5 F); 1.0 tsp; thiophanate
methyl

Apply at 10-14 day intervals. Shorten interval during humid, rainy
weather.

Chipco 26019 (50% WP); 1.0-2.0 tbsp;
iprodione

Apply Chipco 26019 on a 7-14 day interval and Cleary 3336 on a
10 day interval.

TULIP
~blight

Cleary 3336-F (4.5 F); 0.75 tsp; thiophanate
methyl
Cleary 3336-WP (50% WP); 0.75 tbsp;
thiophanate methyl
Daconil 2787 (75% WP) ; 5 tsp;
chlorothalonil

Apply at first sign of disease and repeat at 7 to 14-day intervals
throughout the season.

Daconil 2787 Flowable Fungicide (500 g/I
F); 2 tsp; chlorothalonil
Ornalin (50% WP); 1·.5-3.0 tsp;
vinclozolin
Ornalin FL (4.17 F);

o.5•1.0 tsp; vinclozolin

Preventative: 1.5-2.0 tsp 50 W or 0.5-0.75 tsp FL when conditions
for disease prevail. Repeat fNery 1Odays during this period.
Curative: 2.0-3.0tsp 50 Wor 0.75-1.0 tsp FL for medium to high
disease pressure. Repeat fNery 10-14 days as needed.
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Banrot (40% WP); 1-2 tsp; etridiazole +
thiophanate methyl

Thoroughly saturate the soil; reapply at 4-week intervals.

Subdue 2E (25%); 6-24 drops; metalaxyl

Apply 1 pt solution I sq ft. For soil depth greater than 4 inches
apply 1.5 - 2.0 pts solution I sq ft.

Oithane M-45 (80% WP) or
Oithane OF (75% OF) or
Oithane F-45 (4 F) or
Manzate 200 (80% WP) or
Penncozeb (80% WP) or
Penncozeb OF (75% OF);1.5 tbsp
WP or OF or 2.8 tsp F; mancozeb

Make 4 applications at 7-day intervals starting when plants are 10
-12 inches high.

Chipco 26019 (50% WP); 1.0-2.0 tbsp;
iprodione

Make applications on a 7-14 day interval.

=

YEW (Taxus)

Pbytoohthora root and crown rot

ZINNIA
Altemaria blight

Zyban (75% WP); 1.5 tbsp; thiophanate
methyl + mancozeb
Triforine EC (18.2% EC); 0.75-1.0 tsp;
funginex
Powdery mildew

Triforine EC (18.2% EC); 0.75-1.0 tsp;
funginex

Spray on a 7-1 Oday interval.

Oaconil 2787 {75% WP); 5 tsp;
chlorothalonil
Oaconil 2787 (500 g/I F); 2 tsp;
chlorothalonil
Zyban (75% WP); 1.5 tbsp; thiophanate
methyl + mancozeb

Nematode and Soll-Borne Disease Control

Nematodes
Controlled

Fumigant

Application Rates

Remar1ca

Root-knot,

Vapam

1.0 qt per 100.0
sq ft overall
treatment

Apply as a Preplant Application: This treatment
is effective against nematodes and other soilbome plant pathogens. Treated area must be
immediately covered with plastic.

Lesion, Spiral
Sting, Lance, and
Various Soil-Borne
Pathogens including
species of
Rhizoctonia,
Pythium,
Phytophthora, and
others

GENERAL DIRECTIONS
Soil Preparation: Before treating, cultivate
the area thoroughly, breaking up clods and
loosening soil deeply and thoroughly. Keep the
soil moist, watering if necessary until time to
treat. Soil temperature should be between
60° to 90°F at 3-inch depth.
Preplaoting Instruction: Cultivate 5 to 7 days
after application to promote escape of vapors.
Allow an additional 7 to 9 days before planting
on well-drained light- to medium-textured soil;
14 days for heavy clay or organic soil; and up
to 30 days if soil temperatures are below 60 F.
Use Caution: Do not apply to confined spaces
without adequate ventilation, nor in greenhouses
where growing plants are present. Do not apply
within 3 ft of plant drip line, or to areas
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Nematodes
Controlled

Fumigant
Vapam

Application Rates

Remarks
underlaid by roots of valuable plants. Keep
children and pets out of treated area
Sprinkling Can Aop!icatjon: Place 0.398 lb (1 .0
pt) in sprinkling can, fill with water, and
apply to 50.0 sq ft of well-prepared soil.
Hose prooortioner Appljcation: Add 0.795 lb
(1.0 qt) to 3 qt of water per 100.0 sq ~
Continue watering to depth of control desired.
Rotary Tjller Application: Sprinkle or spray
using 0.795 lb (1.0 qt) in 2.5 gal of water per
100.0 sq ft in front of tiller.
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Diseases of Landscape Trees
R. Jay Stipes, Extension Plant Pathologist, Virginia Tech

Many landscape tree diseases can be managed effectively by cultural control methods and/or with fungicides or other
chemicals. In all cases, however, trees should be maintained in the best possible vigor by a regular fertilization and watering
program as needed. Soil tests are recommended before nutrients are applied. Additional information on several shade and
ornamental tree diseases may be obtained from local Extension agents.
Fungicides should be used only when a destructive disease is a known threat. For example, anthracnose control should be
elected during prolonged damp weather in late winter and early spring. Few diseases, however, require regular spray schedules
on a yearly basis. Fungicides should be re-applied when washed off by rain following their application. Also, fungicides, for
the most part, are designed primarily to be protective; that is, they must be applied before the fungus is deposited on the plant
surface to prevent infection. They are ineffective, of course, when applied to established lesions. The addition of a spreader
(surfactant)-sticker to the fungicide suspension often enhances disease control.
Pruning may be elected either as a horticultural practice, or in excising diseased or dead tissues or plant members. The
disinfesting of tools used in these activities cannot be overemphasized. Many disease organisms are spread by careless workers
who do not use disinfestants. Pruning tools should be dipped between cuts in some type of alcohol or in a household bleach
solution made by combining 1 part of bleach and 9 parts of water; the solution is more effective when a little soap is added as
a wetting agent. Beware, however, of chlorine gas evolution! One may then apply a wound paint or spray, preferably one
fortified with a disinfecting agent. Recent research indicates that certain wound paint preparations may not be effective in
excluding wood-rotting organisms (See ADDITIONAL COMMENT 3 at the end of this section); they, however, may be
helpful in preventing the infection of certain canker organisms. In all cases, diseased tree parts of all kinds (whole trees,
limbs, leaves, etc.) should be removed and, if possible, burned or buried. This eliminates or minimizes the source of
inoculum.
A great number of decline problems are attributable directly to 1) chemical exposure (spillage of toxicants near or on roots,
poisonous fumes, de-icing salts, excessive rates of turf herbicides, excessive rates of fertilizer, etc.); 2) mechanical injury
(building, sidewalk or driveway construction, lawnmower injury at tree base, etc.); and to 3) poor cultural factors (improper
planting or pruning method, inadequate or excessive soil moisture or fertilizer, lack of winter protection, etc.). In addition,
trees that are weakened by the foregoing stresses are predisposed to the attack of disease organisms that normally are of little
or no consequence. Insect control is also of great importance; insect attack is commonly observed in declining landscape trees,
and various species serve as vectors or carriers of important disease organisms. Therefore, in the control of landscape tree
diseases, one should seriously consider a total maintenance program.
Plant Disease
APPLE, CRABAPPLE (Malus)

Fungicide, Rate, and Remarks
Apple and crabapple are afflicted with powdery mildew, scab and other
disorders. Follow recommendations for disease management in "Nursery
Ornamentals" section of the Pest Management Guild.

ARBORVITAE (Thuja)

Cercospora blight

Manzate 200 or Dithane M-45; 3 tsp/gal

Spray at budswell and at 10 to 14-day
intervals.

Anthracnose

Manzate 200 or Dithane M-45; 2 tsp/gal

Collect and either burn or bury fallen leaves.
Make 3 applications at 1Oto 14-day intervals,
beginning at budbreak.

Rust (Puccjnjaj

Bayleton or Manzate 200 or Dithane M-45; 2
tsp/gal

Make 3 applications at 1Oto 14-day intervals,
beginning at budswell.

ASH <Fraxinusl

.

BASSWOOD Ciilia)

(See LINDEN)
BIRCH (.6.e1ula)

Anthracnose

Follow directions for anthracnose of
maple.

Canker

Remove and destroy cankered branches by
burning or burying in soil.
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BUCKEYE (Aesculus)
Leaf spot and blotch (See HORSE-CHESTNUl)

CHESTNUT(Castaneaj
Excise cankers at least 1 inch beyond visibly stained bark tissues. A fungicide-amended
wound dressing applied to the wound may be helpful in disease control (See ADDITIONAL
COMMENT 3 at the end of this section.

Canker

CATALPA (Catalpa)
Verticillium wilt

Verticillium wilt on this and other tree species is normally not manageable with fungicides.
Some research has shown that high-nitrogen applications will aid in recovery; specific
recommendations cannot be made, and so personal discretion must be followed.

DAWN REDWOOD (MetaseguolaJ
Remove and de&roy cankered branches by burning or burying in soil.

Dothiorella canker
DOGWOOD (Cornus)
~leafspot

Spray (1) Daconil 2787 at 5 tsp./gal. at fir& sign of disease, and repeat at 10 to 14-day intervals
throughout the growing season. Septoria leaf spot generally occurs in late summer.

Spot anthracnose (Elsjnoe comi)

This disease is an old one, and is normally not destructive or fatal to the tree. Spots are
relatively small and they don't continue to enlarge. Attacks leaves and "flowers" (bracts).
Apply Daconil 2787 OR Zyban at 2 tsp/gal when buds begin to swell and open. Repeat when
bracts have fallen, 4 weeks later and in summer after flower buds are formed. Sanitation may
help if there is an isolated tree.

Dogwood anthracnose

~

sp.)

This is a relatively new, highly devastating, rapidly developing and lethal disease, possibly of
foreign origin. It is especially serious at low temperatures, high moistures, higher elevations,
and near water sources. Understory trees are more seriously attacked. A brochure is
available upon request that provides detailed information on disease identification and
management.
Trees should be maintained carefully, employing the best management procedures: avoiding
lawnmower injuries, mulching, watering, fertilizing with a balanced NPK formulation,
removing suckers (water sprouts) etc.. Fungicide applications appear to be essential in highhazard areas. Banner fungicide (1.1 EC) is the preferred fungicide. Apply at 8 o'Z/100 gal water
(=1/2 tsp/gal water) every 28 days or 4 fl o'Z/100 gal of water (=1/4 tsp/gal water) every 14
days; OR, mancozeb (=Dithane M45 or Manzate 200), OR Daconil 2787 (=Bravo=
chlorothalonil) at 3 tsp/gal water with a wetting agent (few drops of liquid household soap such
as Dawn) at 2-week interval. Fungicide applications should be applied beginning at budswell,
and at 2-week intervals throughout the growing season. Fungicides should be re-applied if
precipitation removes them following application. Because of the devastating nature of the
disease and the great importance of this tree as a landscape element in Virginia, research is
intensive in improving even more upon these management procedures. New fungicides with
systemic properties are being evaluated, and novel methods of applying them.
I encourage the contjnuec:t and even proliferated use of flowering dogwood in Virginia, since
effective control measures are in place. The kousa dogwood (Cornus koysa = Korean,
Chinese or Japanese) is resistant but not immune to dogwood anthracnose. Some elect to use
this species, while others feel that this choice is indiscreet since it may harbor fungus
inoculum that can perpetuate the disease cycle.

ELM (Ulmus)
Black leaf spot

Collect and either burn or bury fallen leaves.
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Dutch elm disease (OED)

Fungicide, Rate, and Remarks
An integrated program for susceptible elms is strongly recommended for maximum
protection against OED. PREVENTION is the critical key to disease management.
This integrated program consists of (1) sanitation--prompt removal and destruction
of diseased trees by burying or burial, (2) supplemental spraying with methoxychlor
to control the insect vector, (3) chemical or mechanical severance of root graft
unions between diseased and healthy trees, and (4) prompt removal at the trunk of
individual branches with new and restricted (5% or less of crown involvement)
beetle-transmitted infections.
Systemic fungicides have undergone preliminary trials for prevention and cure of
OED. Even though promising results have been reported following applications in
preventive (before contraction of disease) and curative (after contraction of disease)
situations, research has not adequately revealed the (1) degree and completeness of
disease control, (2) extent of translocation within the sapwood and therefore extent of
internal protection of therapy, (3) residual life, (4) optimum dosage per individual
trees of varying sizes and configurations, and related information. It must be kept in
mind that tree health can be jeopardized when large injection wounds are made in
the trunk, and many proponents of injection prefer to ignore this. However, in high
hazard situations where fungicide injection is the only recourse available for disease
management, injection is elected for use.
When administered to symptomatic elms, systemic fungicides should be applied ~the
removal of diseased branches (radical surgery as a supplemental component). Treatment
administered after crown involvement exceeds 5% may not be effective. Virginia Cooperative
Extension recommends the administration only of scientifically proven systemics dS a
component part of our integrated OED control package, as outlined herein, but not as a
substttute for it. These compounds are to be used by trained arborists or others acquainted
with the identification of OED and injection techniques. Quack cures abound. Theretore
consult your Extension agent or soocialist for disease confirmation and product validation.
Two new ergosterol biosynthesis inhibitor fungicides are under evaluation as systemics in the
management (prevention and/or cure) of OED; information about them can be obtained by
contacting Dr. Stipes.
Elm Trees-3 Year Treatment-For Preventive and Therapeutic Treatment of OED:
For optimum disease control, preventive treatment is recommended. When a tree shows
more than 5% crown symptoms, treatment may not be effective. Treatment should be used in
conjunction with an insect control and sanitation program (pruning of diseased limbs) in order
to obtain best results. Trees that are 5 inches or less in diameter at breast (chest) height
should not be treated.
1. Inject 12 fl oz Arbotect 20-S in 6 gal of water for each 5 inches of trunk diameter. Inject into
any exposed root flares, below ground, once every three years. The maximum diameter of the
injection holes should be about 7/32 inch. 1-1/2 to 2 injection holes (ports) per inch of trunk
diameter are recommended. Do not use this treatment if trees are less than 1Oinches in
diameter. When a tree shows more than 5% crown symptoms, treatment may not be
effective. Treatment should be used in conjunction with an insect control and sanitation
program (pruning of diseased limbs) in order to obtain best results.
2. A new fungicide, Alamo (propiconazole fungicide), now registered for use on Dutch elm
disease, has shown remarkable preventive and curative properties.
For macroinjection, as mentioned above for Arbotect and Ugnasan BLP injection,
Alamo should be diluted in water as per the following sliding scale, based on DBH
(diameter at breast height in inches):
Diameter Breast Height
10
20

30
40

50
60

Amount of Alamo (ml)

23
85
183
316
483
682

Water (Liters)
10
20

30
40

50
50
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Dutch Elm Disease ( Continued )

Dosages for trees whose DBHs are intermediate to those provided can be approximately
calculated. Or, specific dosages can be obtained from Dr. Stipes at (phone) 703/231-7479.
The availability of Alamo is uncertain at this time, but specific information on this can be
obtained by Ciba-Geigy, Inc., Turf and Ornamentals Department, Greensboro, NC (phone:
910/547-1160 or FAX 910/547-1164).
Frequency of treatment required is not clearly known at this time, but our research indicates
that re-injection every other year MAY be adequate for protection. Also, we emphasize that
preventive injection is much preferable to therapeutic (curable) injection; extent of disease can
often be misinterpreted or underestimated on the basis of percentage of crown symptoms.
PL.EASE NOTE: Again, new products, including EPA-registered fungicides, for the control of
Dutch elm disease ap~ occasionally on the market. Many of them have not been tested
objectively and scientifically in reputable laboratories where rigid standards of evaluation are
employed. Beware of products not endorsed by the Virginia Tech Cooperative Extension
Service. It is important to inquire if doubts arise.
A new bacterial disease limited to the xylem (wood), and causes leaf scorch and ultimately
tree death. Means of spread and disease control are currently under investigation. Insects are
suspected to be vectors, so that a broad-spectrum insecticide might be elected; consult an
entomologist. Also, preliminary research has indicated that micro-injections of "OTC"
(oxytetracycline) are helpful in disease management; again, this is in a current stage of
research, so that specific recommendations cannot be made. Consumers must use their
judgements.

Elm Leaf Scorch

HAWTHORN (Crataegus)
Rust (Gymnosoorangjum)

Spray with Daconil 2787, 75% WP (1 tbsp./gal.) at pre-bloom stage.

HICKORY (Q.arya)
Collect and either burn or bury diseased leaves. Follow recommendations for
anthracnose of maple.

Leaf spot

HORSE-CHESTNUT and BUCKEYE (Aesculus)
Leaf blotch and other leaf spots
LINDEN or BASSWOOD

Same as for control of anthracnose maple.

a:ilial.

Anthracnose, leaf spots and leaf blotch

Collect and either burn or bury diseased leaves. Also follow directions for anthracnose on ash.

MAGNOLIA (Magnolia)
Powdery mildew

Follow suggestions for powdery mildew of linden.

Leaf scorch, winter injury

Apply foliar anti-desiccant such as Vapor-Gard, Wilt Proof NCF or other according to
manufacturer's recommendations.

MAPLE~

Anthracnose

Apply Manzate 200 or Dithane M-45 (2 tbsp/gal) at budswell and repeat at 1O-to-14 day
intervals at least twice again.

Zonate leaf spot

Collect and either burn or bury diseased leaves. If zonate leaf spot becomes so severe as to
cause extensive defoliation which is seen sometimes in Norway maple, one might try a broadspectrum fungicide such as mancozeb (= Manzate 200 or Dithane M-45) at the consumer's
decision, not as an official recommendation from this listing; data are not available that would
warrant a specific recommendation.

Verticillium wilt

Some research indicates that a vigorous nitrogen fertilization, above that which the tree and/or
turf might ordinarily receive in a standard maintenance program, may enhance recovery. We
cannot offer a specific recommendation, so that the consumer must choose a regimen at his/her
discretion.

Scorch

Scorch, the "burning" of leaf margins, occurs commonly in early spring to summer due to
moisture stress. Supplemental watering often alleviates or prevents the problem.
Antitranspirants have proven helpful. A new disease caused by a xylem-limited bacterium has
been found to cause leaf scorch. See Elm Leaf Scorch for details.

MOUNTAIN ASH

~

Cytospora canker

Remove and destroy cankered branches by burning or burying in soil.
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OAK (Ouercus)

Anthracnose

Normally, this disease is not deemed serious enough to recommend a fungicidal intervention
program. However, if lesions are numerous, or if the tree health is suspected to be imperiled
especially if other stress factors are active, mancozeb (=Manzate 200 or Dithane M-45) can be
applied 3 times, beginning at budbreak and re-applied twice more at about 2-week intervals as
the leaves are expanding.

Endothia canker

Cryphonectria parasitica the chestnut blight pathogen, produces cankers on various species of
oak, especially live oak. Endothia gyrosa casual agent of pin oak blight, may also be
pathogenic to other species of oak. Remove cankered branches at the trunk or at the major
adjoining branch and destroy by burning or burying in the soil. Avoid wounding of any kind,
especially lawnmower injuries and trimming of lateral branches of the pin oak. Keep pin oaks
well watered. Provide nutrients on a regular basis as needed.

Chlorosis

Chlorosis (yellowing) is a common problem in the Virginia Highlands on pin oak ~
palustri§.) and in other species in other areas of the state. It should be noted that ANY-macroor micro-element in short supply might interfere with chlorophyll synthesis, leading to
chlrorosis. First, one must investigate the shortage of any element as best that one can.
Commonly, however, on pin oak, the problem is elevated soil pH (in the neutral, pH 7.0, or
higher (alkaline) range due to limestone or other alkalifying agent). To control this problem,
soil pH must be lowered (soil must be acidified) by some agent such as an acid-producing
fertilizer, addition of sulfur, aluminum sulfate or other acidic compound. For exact dosage,
report the soil pH to an extension soil scientist. On sites where roots are difficult to treat,
some have achieved success with foliar applications of iron (or other microelement) chelate.
Trunk implantation devices (capsules, "Medicaps, " etc.) have been successful in some
situations also. The best result, however, is to adjust soil pH: Consult Extension soil scientist
for specific recommendations.

Mortality

The rapid death of landscape white oak (Ouercus albaj occurs across Virginia. Trees die
rather quickly, with their fully-expanded leaves attached and changing uniformly to a tan color.
Control, of course, depends upon the cause, which is unknown at this time.

Leaf Scorch

The same organism that causes elm leaf scorch causes the same syndrome in oak.
Research is underway.

PEAR (&cus)

For pear disorders, please consult the Pest Management Guide for Horticultural Crops and
Forest Crops.
A special note on Bradford (callery) pear. The use of this species is proliferating
tremendously, and therefore diseases problems will likely become more common. Fireblight
already has been reported on this species, and for management of this, one should follow
procedures as for fireblight of apple. Other disorders of unknown origin have appeared, and in
some areas of Virginia, wide-scale decline has been reported. Research, unfunded to date,
will be required to resolve these pathologies.

PINE (finuW
Needle casts

Collect and either bury or burn diseased twigs and needles in autumn. Needle casts are
caused by a number of fungi, and unfortunately adequate research has not been forthcoming to
accurately document all associated organisms and precise fungicidal management
procedures are yet to be developed to control them. Generally, a broad-spectrum fungicide
such as Daconil 2787 (1 tbsp./gal.) applied in a series of applications as needles are emerging
in the spring will adequately control needlecast fungi.

Diplodia tip blight

Diplodia tip blight is often successfully managed with Daconil 2787 applied at budswell and
again in about 1Oto 14 days.

Eastern white pine disorders, various

Eastern white pinelPinus strobu§.) known commonly as ''white pine," is a particularly
sensitive tree to a wide array of stresses. It is easily injured by inadequate or excessive
moisture, and many specimens do not adapt to landscapes where soil profiles have been
disturbed or where the soil is heavy and/or compacted, or where other soil problems exist.
Some trees are infected with stem and root fungal pathogens of various kinds, and each tree
must therefore be considered on an individual basis.
White pine is sensitive to chemical toxicants of various classes: gaseous, liquid, and solid
chemicals have been involved. Herbicides, salts, air pollutants, and many other compounds
can be injurious. Again, indMdual cases must be examined and diagnosed.

Pine wilt

Symptoms include sudden wilting and death of entire trees. It is believed that trees in decline
attract beetles that carry a nematode that colonizes the water-conducting system. See
entomology for recommendation for beetle control.
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The fungus, Leptographjum Nerticjcladiellal procerum is the suspected causal agent, but
may not be the sole contributory stress factor. Since beetles are suspected of introducing the
fungus or provid.ing infection courts (entry ports), a beetle control program may be helpful in
preventing infection. Consult the emtomology section or an insecticide recommendation for
susceptible trees.
Infected trees should be removed and burned. White pine should NOT be used as a
replacement plant.

POPLAR (Populu§l
Canker

Remove and destroy cankered branches by burning or burying in soil. Avoid the use of
Lombardy or other disease- susceptible species and cultivars.

PLANE-TREE, BUTTONWEED
(See SYCAMORE)
SEEDLINGS, Various
Damping-off

Soil sterilization: See procedures listed in uNematode Control" section or consult Extension
Agent

SPRUCE~

Cytospora canker

Remove and destroy cankered branches by burning or burying in soil.

SYCAMORE lPlatanusl

Anthracnose

Anthracnose can be severely disfiguring and possibly debilitating during repeated long, moist,
cool springs. Mancozeb (Dithane M-45 or Manzate 200) spra~ (2 tsp./gal. of each) applied at
budswell followed by 2 additional applications at 1Oto 14-day intervals can be very effective. If
sprays are undesirable because of the tree's location, Arbotect 20S injections done in late
summer are highly effective; see the 3X rate used in elm for management of Dutch elm
disease.
Anthracnose must not be confused with bacterial leaf scorch caused by the bacterium, ~
tastidiosum. This is reported to be managed to some degree with microinjections of OTC
(oxytetracycline antibiotic). Research on this is in the early stages, and specific
recommendations really cannot be rnade at this time.

WALNUT~

Anthracnose

Follow directions for control of anthracnose of maple.

WILLOW~

Fungal cankers

Remove and destroy cankered branches by burning or burying in soil.

Crown gall

Galls on larger trees may be removed surgically, and a wound paint applied to wound.
Disinfest tools between cuts. Galls should be removed during late fall or midsummer when
sap flow is minimal.

ADDITIONAL COMMENTS
1.

If Bordeaux Mixture is unavailable, another copper-containing fungicide may be substituted if there is a label clearance for its specific use.

2.

Currently, no control measures can be recommended for injuries resulting from air or other chemical pollutants. Supplemental feeding
may be helpful.

3.

For the exclusion of certain pathogenic fungi, any of the following compounds may be applied thinly and evenly over freshly-cut surfaces
and wounds: 1.0% thiram, 3.3-10.0% copper naphthenate, or 2.0% sodium-o-phenylphenate in an asphalt or other non-fortified tree wound
preparation.

4.

If trees susceptible to Verticillium or Fusarium wilts or other root diseases must be planted in sites from which such diseased trees were
removed, one must carefully and thoroughly fumigate the infested soil according to approved recommendations in the "Nematode Control"
section of this publication.

5.

The vigor of unthrifty and undernourished trees, commonly susceptible to various environmental stresses, often can be greatly improved
by periodic applications of nutrients. Soil tests are always recommended prior to feeding, especially if a soil fertilization pr<?9ram has been
in effect. In general, a 10-10-1 O (NPK) fertilizer at the rate of 2-4 lb per inch of tree diameter at waist height can be applied in holes evenly
distributed in the ground beneath the tree. Alternatively, one can apply by surface broadcasting during the dormant season about 1-2 lbs
actual nitrogen per 1000 tt2; ammonium nitrate or nitrate of soda are acceptable compounds. Consult your local Extension agent for
specific recommendations.

6.

The lack of water is one of the most widespread and destructive abiotic stresses of the landscape tree; when possible, this stress should
always be prevented or alleviated. It should be remembered that moisture stress can also occur rn winter.

7.

Many problems of landscape trees can be prevented by proper selection of planting materials. Competent horticultural counsel should be
sought and considered at the planning stage; resistance to diseases, pests, and other stresses should be involved in all decision making
during the landscape design planning process. For example, it is often wise to use as many native trees as possible.
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Insects of Trees and Shrubs
E. R. Day, Extension Entomologist, Virginia Tech
P. B. Schultz, Extension Entomologist, VAES, Hampton Roads;
These recommendations are intended for the non-professional gardener. The more common pest species can be controlled
safely and simply with a minimum number of pesticides. For complex or persistent problems and for large shade trees or
expansive areas, it is wise and economical to engage the services of an experienced commercial arborist or custom spray
applicator.

Identification and Significance of Pest Problems
Two frustrating problems with ornamentals are: 1) Knowing if, what, and when pesticides should be used on more than 100
different plant genera and 2) determining the identity and importance of any given pest found feeding on valuable and longestablished trees and shrubs. More than 2,000 species of insects and mites may be encountered on woody plants. A great
majority of these are uncommon, occasional, and pose little threat of serious damage to the plants, while about 15 percent are
common, injurious, and potentially destructive. One of the best reference books on the subject is The Gardener's Bug Book by
Cynthia Westcott which is unfortunately out of print. Insects that feed on trees and shrubs 2nd Ed Revised is an excellent
resource and is currently available.
The aesthetic nature of prized ornamentals creates high values for individual plants. Therefore, even a minor or uncommon
pest can be an important and costly problem for the owner if it is severe on only one or a few plants. The average home
gardener is familiar with very few of even the more important pests, thus each unfamiliar insect found feeding on valuable
ornamentals creates uncertainty as to possible damage or loss of plants.
To help identify pest problems, an index is provided listing the insects and mites reported from more than 125 different kinds
of ornamentals plants. It is not feasible to list all of the specific pests. For example, 20-30 species of scale are known from
camellia, 18-20 species from elm, and 20-24 species from oak. There are 22-25 species of borers known to attack oak, and 810 species of mites known to attack elm. In the index the pests are listed by type as groups or individuals. Those of major
importance which are common. injurious. and usually require control treatments are underscored. Those which are occasional,
minor, have no known control, or for which control is unnecessary in usual situations are not underscored. For each
important pest or pest group, control recommendations are suggested in Table I following the index. Table II provides
directions for usage.
Most pests can be identified tentatively with a minimum knowledge of entomology. To use these recommendations for a
given problem, look in the index under the host plant involved. By scanning the list, the appropriate group or pest usually
can be found by knowing the difference between aphids, borers, leaf-hoppers, scale insects, lacebugs, leafminers, defoliators,
etc. To further identify pests and obtain details on life histories, habits, and precise timing for control measures, consult
reference books and Virginia Cooperative Extension (VCE) publications. The most complex groups are scale insects and
borers. There is great variation in seasonal development patterns, and hence in timing the application of control measures.
Extension agents and specialists at Virginia Tech can provide additional assistance on pest problems.

Determining the Need for Control Measures
Applying insecticides at the wrong time of year or when unnecessary may constitute a misuse of pesticides. In cases of
serious common pests, it is important to apply control measures before populations become large. Often, an insect
infestation is found after it becomes intense and conspicuous. Then, in most cases, it is NOT the best time to apply control
measures. Yet many people feel the urgency of taking remedial action immediately. Pesticides must be applied at the proper
time to be effective. Frequently, it is unnecessary to apply sprays at all if the pest is minor and only present in small
numbers. For numerous pests, especially gall insects, there is no known control; spraying is not feasible. Finally, it is
usuaily unnecessary to use insecticides after an infestation has peaked and begun to subside. Parasites and predators are often
present and help reduce the remaining number of pests. They can be favored by avoiding the use of pesticides. For common
serious pests, application of chemicals early when populations are first getting established is most effective. Natural enemies
are not adversely affected when the pest is controlled before the beneficial insects appear. Remember that unnecessary or
untimely applications may be considered as a serious MISUSE of pesticides. It is not a good policy to spray all plants simply
because it seems like a good idea, nor to use more insecticide than specified on the label. Pesticides are essential to the
preservation of plant materials which enhance man's environment where he lives and works. Used as recommended they do
much more to improve than upset it. Relatively few serious insect and mite pests of woody ornamental plants can be
controlled by other than chemical means. More and more, public demands and governmental regulations require minimizing
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the use of pesticides. Therefore, this guide recommends relatively few materials for use around the home. These are the least
toxic in nature, exhibit the least potential threat to the environment, and are essential for effective results. However, certain
pests may be more difficult to control, require more costly chemicals, and require more frequent use of other pesticides.
Certified Applicators' services should be utilized when necessary.

Pesticide Names
There are four ways to identify pesticide products: the chemical name; the accepted common name; the trade name; and the
brand name. Brand names (such as Isotox, Nutro, Black Flag, etc.) are capitalized and denote the manufacturer or distributor
but do not indicate the chemical ingredients. Trade names (such as Sevin, Kelthane, etc.) are capitalized and are trade-mark
names for specific insecticides. Common names (such as carbaryl, dicofol, malathion, etc.) are coined names not capitalized,
accepted by industry, scientists, and governmental agencies for specific insecticides. Chemical names for complex organic
chemicals may be found on labels but are meaningless to the average user. It is essential to know which insecticides or
miticides and what concentrations are in each pesticide formulation that is to be used for the desired purpose.

Insecticides and Miticides
It is essential to use some residual insecticides to protect trees, shrubs, and turf. Many destructive insects emerge over an
extended period of time or are highly mobile. Non-residual chemicals kill only those insects contacted at the time of
application. It is not feasible to spray diverse ornamentals frequently enough to protect them from many types of pests.
Residual insecticides are highly effective for those species and are essential until suitable alternatives can be developed.
Systemic insecticide-miticide materials are not recommended for the home gardener, except disulfoton (DiSyston), dirnethoate
(Cygon), and acephate (Orthene).
Pesticides vary greatly in their properties. Malathion and diazinon on foliage remain toxic to insects for a very short period,
normally not exceeding one or two days. Carbaryl may last 7 to 10 days on foliage or much longer on bark. Insecticides and
miticides have varying residual properties depending on how they are used. Lindane and methoxychlor will protect bark and
wood for 2-3 months or more, but for much shorter periods on foliage. Most miticides have considerable residual effectiveness
for several days or more.
Resmethrin residues may persist for as much as a week or two. Pesticides also vary in their effects on pests. Carbaryl,
lindane, and methoxychlor kill insects but not mites. The use of carbaryl actually encourages larger mite populations than if
it is not used at all. Malathion and diazinon have some effect in depressing mite populations but are not adequate for thorough
control of mite infestations. They are also much more effective against certain pests than others. Systemic insecticides kill
both insects and mites.
When using pesticides it is essential to treat only when necessary with accurate amounts of the recommended chemical. Over
spraying is uneconomical, potentially hazardous, not more effective, and may cause plant injury or result in environmental
imbalances favoring certain pests. Obtaining the correct dilution of spray with small garden equipment requires the
measurement of very small quantities of chemical, such as by teaspoon or tablespoon. The percentage of error from inaccuracy
can be high. Be sure to measure slightly rounded but not heaping spoonfuls of dry formulation. Although rates of application
are given in these recommendations, mixing directions are provided on the label of each pesticide. Be sure to read the amounts
carefully when preparing insecticidal sprays each time that sprays are applied. Keep pesticides in their original containers and
the label in readable condition.

Formulations
Most pesticides are not soluble in water .and cannot be applied effectively without dilution. They must be diluted greatly in
order to apply very small amounts effectively without plant injury. Therefore, insecticides are first dissolved in organic
solvents to make a liquid or mixed with inert dry diluents to make a "powder." By the addition of an emulsifier or wetting
agent, either an emulsifiable concentrate (EC) or wettable powder (WP) formulation is produced to be mixed in water for
applying extremely dilute, small quantities of toxicant evenly over the very large surface area to be protected. In addition to
emulsifiable concentrates and wettable or sprayable powders, insecticides may be formulated and used without further dilution
as dusts (D) for direct dry applications to plants, or granules (G) for direct soil or ground surface treatments. Dusts or granules
should never be mixed with water for making applications.
Still another common formulation in the small-package or home-garden market is the pressurized can or aerosol. A true
aerosol utilizes a propellant chemical which dispenses very fine droplets that float in the air. Such a space spray is for flying
insects and will not provide a surface deposit to kill crawling insects. Residual spray applicators are available, either
pressurized or containing a propellant, which are suitable for spraying plants. These produce coarse droplets which wet the
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insects and the plants. Be especially careful not to hold the applicator too close to the target; propellants can cause plant
injury. It is most important to be sure the product is intended for use on ornamentals. Pressurized sprays for household pests
may contain solvents which cause severe injury to plants and ~re intended for use only on wood or other manufactured
materials.

Combination Spravs
While these recommendations suggest the use of specific insecticides or miticides for each individual pest problem, many
formulations of pesticides provide spray concentrate (liquid or wettable powders) with two or more pesticides combined.
Hence, the landscape gardener can purchase one product to control several pests. In some cases, a fungicide is combined with
one or more insecticides plus a miticide. An advantage of combination sprays is that less total solvent and emulsifier or
wetting agent are used compared to home mixes of the same ingredients. Two disadvantages are a "trade-off' for the
convenience and multiple pest coverage: 1) combination concentrates are usually more costly and 2) several pesticides are
applied unnecessarily if only one pest is present. For best results in pest control, judicious use should be made of both
approaches: use a "rifle shot" where it alone is effective, and the "shot-gun" where it is appropriate. Most combination spray
concentrates contain less of each toxicant than if purchased separately. For example, a rose and floral spray powder might
contain 12.5% Sevin plus other active ingredients, whereas a Sevin wettable powder usually contains 50% active ingredient.
The rate of application for the rose and floral spray may be 8 tablespoonfulls per gallon of water versus 2 tablespoonfuls for
the 50% wettable powder to achieve the same dilution rate of Sevin in the spray tank.
There are many brands of spray combination concentrates available in the marketplace. Some examples are given here to
illustrate the more common combinations:
SYSTEMIC ROSE AND FLOWER SPRAY (ORTHO) contains Orthene, resmethrin, and the fungicide triforine.
MEALYBUG AND WHITEFLY HOUSEPLANT SPRAY (SECURITY) contains methoprene and Pentac.

Spravers and Spraving
The most important consideration is to fit the spray equipment to the job to be done. Sprayers vary from finger-depresser
pumps in small bottles to large high-powered machinery. The most effective and very convenient is the compressed air or
knapsack sprayer. Hose-on sprayers are the most desirable if more than a small area is to be treated regularly. Portable mist
blowers are effective for plants up to 20-30 feet high, but can give erratic results and plant injury if not used properly. For
large areas and tall shade trees, the services of qualified arborists or custom applicators with heavy-duty spray equipment
should be engaged.
To be effective, sprays must thoroughly wet the surfaces to be treated or come into contact with the insects. Plants with
highly waxy foliage often retain little spray material. Insects such as mealybugs and scale insects are protected under dense
waxy secretions. It is frequently advisable to put additional spreader-sticker or more wetting agent in the spray. However, if an
additive is used at all times, increased run-off and less deposit of spray material may result on non-waxy surfaces. If a wetting
agent is needed but not convenient to obtain in stores, a non-sudsing detergent can be used at the rate of 1 teaspoon in 3
gallons of spray mixture.
Emulsifiable concentrates are most resistant to washing off by rain. Wettable powder sprays are not as persistent, while dusts
are readily washed off by rain or irrigation. Any type of spray will be washed off if rain occurs before the sprays have dried. If
sprays dry thoroughly, rain does not remove appreciable amounts of residue; the process is gradual over a period of time,
depending on the amount of precipitation and the residual toxicity, chemically, of the pesticide used. If water supplies are
highly alkaline (pH= 8 or higher), many insecticides will break down immediately and be ineffective.

Sprav Injury
It is very important to read all the directions and precautions on the label. Some plants are sensitive to certain insecticides.
Carbary! may cause injury to tender foliage if plants are wet when treated or in the presence of high humidity. Carbary! will
cause severe foliage injury and leaf drop on Boston ivy and Virginia creeper. Malathion is injurious to several ferns and
eleagnus. Methoxychlor in liquid formulations should not be used on Chinese elm, Japanese maple, red maple, or redbud.
Dimethoate is highly variable in phytotoxicity to plants; some varieties of azalea are completely defoliated while others show
minor leaf burn or no effects. Dimethoate may defoliate Burford and Chinese holly; andromeda and elm foliage may be
injured. Dormant oils may injure sugar and Japanese maples and numerous thin-barked trees. It should not be used on hickory,
beech, birch, douglas fir, and juniper and will remove the bluish bloom from spruces. The label on the insecticide container
specifies plants susceptible to injury. Be sure to read ALL of the directions and use insecticides only for those pests specified
on the label. Potential injury to plants by insecticides is included under phytotoxicity in the table showing formulations and
amounts to use.
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Index to Insects and Mites by Hosts
Pests are listed by type as groups or individuals. Those of major importance which are common, injurious, and usually
require control treatments are underscored.

ADELIA scale insects
ALDER aphid (woolly), borers,
defoliators, lacebug, scale
insects, spider mites
ALTHEA (Hibiscus) aphids,
defoliators, scale insects,
weevils
ANDROMEDA lacebugs, scale
insects, spider mites,
whiteflies
ARAUCARIA mealybugs, scale
insects
AGERATUM aphids, cyclamen
mite, spider mite, whiteflies
ARBORVITAE bagworm,
leafminer, scale insects,
spider mites, weevils
ASH aphid, flower gall mites,
borers, defoliators, lacebug,
leafminer, leaf roller,
rhinoceros beetle, sawfly
scale insects, spider mites
ASTER aphids
AUCUBA scale insects, spider
mites
AZALEA aphid, lacebug,
defoliators, leafminer, leaf
tier, scale insects, spider
mites, borers, weevils,
thrips, whiteflies
BALSAM FIR aphids
BARBERRY aphid, scale
insects, webworm
BAYBERRY defoliators,
mealybugs, scale insects
BEECH aphid (woolly), borers,
erineum mite, defoliators,
Japanese beetle, leafhopper~
scale insects, spider mites
BEGONIA aphids, mealybugs,
broad mite, cyclamen mite,
spider mite, thrips, black
vine weevil, whiteflies
BIRCH aphids, borers. Japanese
beetle. lacebug, leafminer.
leaf skeletonizer, leaf tier,
scale insects
BITTERSWEET aphids, scale
insects

BOX ELDER aphids, borers,

CYPRESS aphid, bark beetle,

boxelder bug, defoliators,
scale insects, spider mites,
webworm
BOXWOOD giant hornet,
leafminer, psyllid, scale
insects, spider mites,
webworm
BUCKEYE defoliators,
mealybugs, scale insects,
spider mites
BUTTERNUT aphids, borers,
defoliators, gall insects, gall
mites, lacebug, scale insects
BUTTONBUSH aphids, scale
insects
CACTUS mealybugs, scale
insects
CAMELLIA aphids, defoliators,
leafroller, mites, scale
insects, weevils
CATALPA aphids, defoliators,
scale insects
CEDAR (Cedrus) aphid,
bagworm, bark beetle, borers
sawfly, scale insects,
weevils
CHAMAECYPARIS aphid,
scale insects, spider mites,
weevils
CHERRY -LAUREL aphid,
scale insects, weevils,
whitefly
CHESTNUT aphid, borers,
defoliators, scale insects,
webworm, weevils
CHINA ASTER aphids, broad
mite, thrips, whiteflies
CHOKECHERRY borers,
defoliators, scale insects,
tent catemillar
CITRUS aphid, bagworm,
borers, defoliators, leafroller,
mites, scale insects. thrips,
weevils
COTONEASTER lacebugs,
defoliators
CRAPE MYRTLE aphid, scale
insects, weevil

borer, defoliators, scale
insects, spider mites
DAHLIA aphids, beetles, borers,
plant bugs, caterpillar,
leafhoppers, giant hornets
(tear bark)
DAY LILY aphids, scale insects,
thrips
DELPHINIUM cyclamen mites,
aphids, leafminers
DEUTZIA aphids, leafminer,
scale insects, weevil
DOGWOOD aphids, borers,
cicada, gall midge,
defoliators, leafhopper,
leafminer, leafroller,
sawflies, scale insects,
whitefly
DOUGLAS FIR aphids, bark
beetles, borers, budworm,
defoliators, scale insects,
weevils
ELEAGNUS aphids, scale
insects
ELM aphids, bagworm, bark
beetles, borers, case bearers,
defoliators, gall insects, gall
mites, Japanese beetle,
lacebugs, leafhoppers,
leafminer, rust mites, spider
mites, scale insects, weevils
EUONYMUS aphids, scale
insects, weevils
FERNS scale, thrips, mealybugs
FIR aphids, bagworm, bark
beetles, borers, budworm
defoliators, needleminer,
sawflies, spider mites

FLOWERING FRUITS
aphids, aphids (woolly), bark
beetles, borers, bud moth,
casebearers, defoliators, fruit
moths, Japanese beetle.
lacebugs, leafhopper,
leafroller, skeletonizer, leaf
tier, mealybugs, mites, plant
bugs, sawflies, scale insects,
tent catemillar, thrips,
webworm, weevils
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Index to Insects and Mites by Hosts
Pests are listed by type as groups or individuals. Those of major importance which are common, injurious, and usually
require control treatments are underscored.

FORSYTHIA plant bugs, scale

HORSE CHESTNUT

insects, weevils, gall
insects, mites
GARDENIA aphid, mealybugs,
scale insects, spider mites,
thrips, weevils, whitefly
GERANIUM aphids, mites,
scale, Fuller rose beetles
GINGKO defoliator, scale insects
GLADIOLUS thrips,
mealybugs, caterpillars,
aphids, borers, bulb mites,
com earworms
HACKBERRY bark beetles,
borers, lacebug, defoliators,
gall mites, psyllids
HAWTHORN aphids (woolly),
bark beetle, borers, bud
moth, casebearer, defoliators,
Japanese beetle, leafminer,
leaf roller, leaf skeletonizer,
sawfly, scale insects, spider
mites, weevil
HEMLOCK aphids, bark beetle,
borers, defoliators,
needleminer, rust mites,
sawfly, scale insects
HIBISCUS Japanese beetles,
whitefly, aphids, sawflies
HICKORY aphid (woolly), bark
beetle, borers, casebearer,
cicada, defoliators, &fill
aphids, gall mites, lacebugs,
leaf roller, sawflies, scale
insects, spider mites,
webworm, weevils
HOLLY aphid, bud moth, berry
midge, defoliators,
leafminers, leaf tier,
mealybugs, rust mite, scale
insects, spider mites,
weevils
HONEY LOCUST bagworm,
.borers, mimosa webworm,
plant bug, pod gall, midge,
rust mite, spider mites
HONEYSUCKLE aphids,
defoliators, leaf roller, plant
bugs, sawfly, spider mites,
webworm

bagworm,borer,Japanese
beetle, leaf roller, scale
insects, spider mites
HYDRANGEA leaf tiers, lygus
bugs, spider mites
IRIS borer, thrips, weevil, aphids,
bulbmites, slugs
IVY (Boston) defoliators, Japanese
beetle, leafhopper, scale
insects, weevil
IVY (English) defoliators,
Japanese beetles, leafhopper,
scale insects, weevil
JUNIPER aphid, bagworm, bark
beetle, midge, scale insects,
spider mites, twig girdler,
webworm, weevils
LANTANA aphids, cyclamen
mites, fleahoppers, leaf tiers,
whitefly, mealybugs
LARCH aphid (woolly),
bagworm, bark beetle, borer,
bud moth, casebearer,
defoliators, sawfly, weevil
LAUREL bud moth, psyllid,
scale insects, weevils
LIGUSTRUM scale insects
LILAC aphid, borers, giant
hornet, rhinoceros beetle,
rust mite. scale insects.
thrips, weevils, whitefly
LILY aphids, bulbmites,
symphylan
LINDEN aphids, bagworm,
borers, defoliators, lacebugs,
leafrollers, sawflies, scale
insects, rust mite, spider
mites, whitefly
LOCUST (Robinia) aphid,
bagworm, borers,
defoliators, leafminers, leaf
roller, treehoppers, scale
insects, spider mites
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borers, scale insects

MAGNOLIA borers, scale
insects, weevil, whitefly

MAPLE aphids, aphid (woolly),
bagworm, borers, boxelder

bug, defoliators, gall
,_ANIMALS'. 1994.
,. -·~-,. .,. ., ., ,. ·~.~.,,,~-·.,F·•·•·:·•·""""""'•"~. •,. . . . . .,. . . .,.,.. .

BOMB GROUND&
&
..
~:;;;,:;;; .;;.~;:;;~;-: ;

LONDON PLANETREE

midges, gall mites, Japanese
beetle, leafhoppers, leaf
roller, leaf skeletonizer, scale
insects, spider mites
MARIGOLD fleahoppers, ~
bugs, leafhoppers, slugs,
spider mites, stalk borers
MIMOSA bagworms, scale
insects, webworm
MOUNTAIN ASH aphid, bark
beetle, borers, lacebug,
sawfly, scale insects, spider
mites
MOUNTAIN LAUREL borers,
lacebug, scale insects, spider
mite, weevils, whitefly
MULBERRY lacebug, scale
insects, whitefly
MYRTLE aphids, mealybugs,
scale insects
NANDINA scale insects
NARCISSUS (Daffodil) bulb
mites, bulbflies, mealybugs
OAK aphids, borers, cicada,
defoliators, ~ insects,
gypsy moth, Japanese beetle,
lacebugs, leafminers,
leafrollers, leaf skeletonizers,
leaf tier, oakworm, rust
mites, sawflies, scale
insects, spider mites, tent
cater.pillars, treehoppers,
webworm, weevils
OSMANTHUS scale insects,
webworm
PACHYSANDRA scale insects,
spider mites
PALM mealybugs, scale insects,
spider mites, thrips
PEONY ants, aphids, rose
chafers, 4-lined plant bug,
th rips
PERIWINKLE (Vinca) aphids
PERSIMMON borers,
defoliators, mealybugs,
psyllid, scale insects, thrips,
whitefly
PETUNIA aphids, climbing
cutworms, fleabeetles, flea
hoppers, mealybugs, mites
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Index to Insects and Mites by Hosts
Pests are listed by type as groups or individuals. Those of major importance which are common, injurious, and usually
require control treatments are underscored.

PHLOX phlox bug, Asiatic
garden beetle, 4-lined plant
bug, spider mites, stalk
borers
PHOTINIA scale insects, aphids
PINE aphids, bagworm, bark
beetle, borers, budworm,
defoliators, rust mites,
sawflies, scale insects, spider
mites, spittlebug, tip moth,
webworm, weevils
POPLAR aphids, borers,
defoliators, WI insects,
giant hornet, lacebug,
leafminers, leafroller,
sawflies, scale insects, spider
mites, treehoppers,
webworm, weevil
PRIVET aphid, borer, leafhopper,
leafminer, rust mite, scale
insects, spider mites, thrips,
weevils
PYRACANTHA aphids,
lacebugs, scale insects,
spider mites, webworm, leaf
crumpler, weevils
REDBUD leaf roller, scale
insects, treehopper
RHODODENDRON aphids,
borers, budworm, giant
hornet, Japanese beetle,
lacebugs, scale insects,
spider mites, thrips, weevils,
whitefly
ROSE aphids. borers, budworm,
defoliators, Japanese beetle,
leatbopper, leafroller, leaf
tier, midge, sawflies, scale
insects, spider mites, thrips,
treehopper, webworm,
weevils, whitefly
SASSAFRAS defoliators,
Japanese beetles, leafroller,
scale insects, weevil
SERVICEBERRY borers,
leafminer, sawfly, scale
insects, spider mites
SNAPDRAGON com
earworms, cyclamen mites,

plant bugs, slugs, spider
mites
SOURGUM borer, leafminer,
scale insects
SPIREA aphids, defoliators,
leafhopper, leafroller, scale
insects, spider mites
SPRUCE aphids, bark beetles
borers, bud moth, budworm,
defoliators, gall aphids,
needleminer, scale insects,
spider mites, weevils
STEPHANOTIS scale insects
SWEETGUM bagworm, borers,
defoliators, leaf tier, scale
insects, webworm
SWEETPEA aphids, cutworms,
symphylan, lygus bugs,
spider mites
SYCAMORE aphids, bagworm,
borers, defoliators, Japanese
beetles, lacebugs, scale
insects, treehopper,
webworm, weevils
TAXUS (Yew) gall mite, scale
insects, weevils
TULIP TREE aphids, borers,
scale insects, weevils
TUPELO aphids, leaf miner
VIRGINIA CREEPER aphids,
defoliators, Japanese beetle,
leatboppers scale insects,
weevils
WALNUT aphids, borers,
casebearer, defoliators,
lacebugs, rust and gall
mites, sawfly, scale insects,
spider mites, webworm
WEIGELIA plant bug, scale
insects, weevil
WILLOW aphids, borers,
defoliators, WI insects,
giant hornet, Japanese
beetle, lacebugs,
leafhoppers, sawflies, scale
insects, spider mites,
spittlebug, thrips,
treehopper, webworm,
weevils
WISTERIA aphids, defoliators,
leaf roller, scale insects,

spider mites, webworm,
weevil
WITCH-HAZEL defoliators,
gall insects
YUCCA plant bug, mealybugs,
scale insects
ZINNIA aphids, Asiatic garden
beetles, fleahopper, Japanese
beetle, lygus bugs, spider
mites, whitefly
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TIMING FOR BORER TREATMENT
Pest

Time of Treatment

ESh borer, banded

late July and early September

azalea stem borer

Mid-May and in mid-June

bronze birch borer

Mid-May, early, mid-and late June.

dogwood borer

Mid-May and repeat 2-3 times at six
week intervals.

dogwood twig borer

Early to mid-May

iris borer

When leaves are 5-6" tall

lilac borer

Early May and repeat 6 weeks later.

locust borer

Late August to mid-September
(when goldenrod is in bloom)

Pest

Time of Treatment

mottled willow borer (poplar and
willow borer)

Mid-late June and in late Augustearly September

peach tree borer

July and repeat at 6 week intervals.

rhododendron borer

June 10-15, July 5-10

round-headed and flat-headed
tree borers

Early May, early June, and early
July.

two-lined chestnut borer

Mid-late May and mid-late June.

Zimmerman pine moth

Mid-April and in late fall.

TIMING FOR SCALE INSECT TREATMENT

Pest

Crawler and Treatment Dates

Pest

Crawler and Treatment Dates

azalea barl< scale

June 5-30. Treat June 1Oand 20.

latania scale

brown soft scale

Treat when scale insects appear,
then 2-3 times at 10-day intervals.

Treat June 25, July 10, and
September 20.

lecanium scale

May 25-June 25. Treat June 15-20.

calico scale

Same as lecanium scale

magnolia scale

Treat September 1-20.

camellia scale

May 1-June 5; and September 1530. Treat May 1Oand 20 and/or
September 1Oand 20

obscure scale

Treat red oaks in mid-July, white
oaks in mid-August.

oakkermes

June 1-20. Treat June 10-15.

cottony maple scale

June 5-25. Treat June 1Oand 20.

oystershell scale

cottony maple leaf scale

June 1-10. Treat June 15-30.

May 1-20 and July 15-25. Treat May
5-20 and/or July 20-25.

cottony camellia scale

June 1-10. Treat June 10-20.

pine needle scale

euonymus scale

May 5 to June 1o 1st generation; 2nd
August 1-25. Treat May 1Oand 20,
and August 5 and 15.

April 20-May 30 and July 10-20.
Treat May 5-20 and/or July 15-20.

pine tortoise scale

June 10-July 5. Treat June 20-25.

rose scale

Late May-June 30. Treat June 5-1 O
and 20-25 and in mid-August.

San Jose scale

Treat June 10-15, July 10-15,
September 10-15.

tea scale

Treat 2-3 times at 10-day intervals
when infested.

tuliptree scale

Treat September 1-20.

wax scale

June 1-25. Treat June 10-30.

white peach scale

April 25-May 15, July 1-15, August
20-September 15. Treat May 1 and
10, July 5 and 15. September 1 and
10.

European elm scale

June 5-25. Treat June 10-15.

European fruit lecanium scale

June 1-20. Treat June 10-15.

fletcher scale

June 5-25. Treat June 10-15.

florida red scale

May 5-15. Treat May 15-30.

florinia hemlock scale

Peak May 15-June 20, Treat May
20-25 and June 5-10.

forbes scale

June 1-15. Treat June 5-10.

golden oak scale

June 1-30. Treat June 10 and June

gloomy scale

June 10-20. Treat June 20-30.

Japanese scale

Treat at 2-week intervals. June 1September 1.

juniper scale

April 5-20 and June 5-20. Treat
April 10-15 and/or June 10-15.

ro.
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TABLE I. INSECT PESTS OF TREES, SHRUBS, AND OTHER ORNAMENTALS
Pesta or
Pest Group*

Major Hosts**

ADELGIDS

Conifers and deciduous trees

Lindane
Dursban
Sevin
Diazinon
Dormant Oil

Treat in May or June when
first seen. Use Dormant oil
for control of the Hemlock
Woo:.% Aselbid, use a 1%
rate ay-Oct.. or a 2% rate
Nov.-Apr.

APHIDS

General on most trees and shrubs; see
aphids listed on labels.

acephate (Orthene)
malathion
diazinon
endosulfan (Thiodan)
chlorpyrifos (Dursban)
Rotenone and/or Pyrethrumis
insecticidal soap

Begin applications when
winged females first attack
plants. Repeat applications
weekly during migration
period. Some aphids have
one host; others, alternate
hosts. Infestation periods
vary with the host. For
hemlock Woolly Adelgia,
only diazinon is registered
for use. Apply in June or
September.

BAG WORM

arborvitae, white cedar, juniper,
honeylocust, Chinese elm, sycamore

diazinon
acephate (Orthene)
carbaryl (Sevin)
chlorpyrifos (Dursban)
malathion
dimethoate (Cygan)
Bacillus thuringiensis (Bt is sold
under many trade names)

Treat in early June when
larvae are very young and
bags are small. Older
larvae are resistant to
insecticides. Add a miticide
when using carbarY.I·
particularly on conifers (see
mites). In Eastern Virginia _
treat in the latter part of May.

BARK BEETLES

rcines\, maple, aspen, poplar, ash, willow, .
ocust, hickory

lindane
Du rs ban

Spray bark of weakened
trees not yet infested as
~otection. Apply during
ay and in July. Once trees
are infested, death usually
results. Bark beetles are
secondary pests, especially
in pines. Promptly remove
all dead and dying limbs and
trees.

ELM BARK BEETLES

elm

methoxychlor (Marlate)

= a s a dormant spray
leaf buds open when
temperature is above 40°
until spray dries thoroughly.
Chinese elm is not a host.

BORERS
Moths (Timing for specific
pests is given in preceding
section)

dogwood, lilac, ash rhododendron, prunus

lindane
chlorpyrifos (Dursban)

Thoro~hly wet the bark of
the trun and branches

sugar maple, dogwood, pine, black locust,
birch

lindane
Dursban

Spray or paint the bark of
the trunk, branches, and
twigs.

BOXELDER BUG

boxelder (female tree only)

carbaryl (Sevin)
malathion

Although spray can provide
control, it is often not
~actical. Removal of seed
aring (female) trees is a
good preventative if done
area-wide. Apply sprays in
September.

CICADA

oaks, numerous other trees

carbaryl (Sevin)

Egg-laying injury occurs
mostly on newly planted
shade trees. Sprays should
be ~plied 10-14 days after
the rst males are heard
"singing" in May.

CUTWORMS, CLIMBING
CUTWORMS

aster, chrysanthemums, carnations, dahlia,
rose, marigold, gladiolus, zinnia, petunia,
and other plants.

chlorpyrifos (Dursban)
diazinon

Beetles

Insecticide

Remart<a

Feeding occurs at night.
Thorou~ly wet the soil

with
spray.
ply in the evening.
Physical barriers may work
as well.
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Pests or
Peat Group*

Major Hosts**

Insecticide

Remarks

DEFOLIATORS
leaf feeding caterpillars,
loopers, cankerworms, leaf
beetles, skeletonizers, leaf
tiers, leaf rollers, chafers,
casbearers, (See also
SAWFLIES)

elm, mimosa, poplar, oak willow, catalpa,
linden, roses, walnut, beech, hickory, maple,
apple, pine, flowering fruits, and other trees
and shrubs

carbaryl (Sevin),
acepha•e· (Orthene)

For large shade trees, it is
essential to engage a
commercial arborist with
large spraying equipment.
Elms may require spraying
every year in late May.
Cankerworms frequently
build up to destructive
numbers on elm, beech,
linden, oak, and other trees;
applications should be made
in late April. Carbary! may
contribute to mite buildup.
Add a miticide to sprays
applied during the summer
months. M-One works well
Elm wear beetle and Willow
leaf beetle

EUROPEAN HORNET

lilac, boxwood, and certain other trees and
shrubs

No direct control with insecticides

By observing the direction
and flight path of hornets
from the point of damage,
the nesting site can be found.
Destroy the nest. Hornets
collect the bark for use in
building their nest.

GALL INSECTS
Gouty oak gall, homed oak
gall; hickory leaf stem gall
aphid, many others

oak, hickory and many woody plants

Sevin is registered for gall wasps
and gall midges, but must be
applied before galls form just at
bud break. (Some control of
hickory leaf stem gall aphid
with malathion just as buds are
beginning to open.)

The named gall insects are
the most destructive, but
normally occur in low
numbers and do not
constitute a hazard to the
health of a tree. Other types
of insect galls on foliage,
stems, or buds are seldom
injurious. Removal and
destruction of galls in late
spring when insects are
within may help reduce
buildup.

GYPSY MOTH

general feeder on deciduous trees, on
conifers when hardwoods are defoliated

Bacillus thuringiensis (Btl
carbaryl (Sevin)
methoxychlor (Marlate)
acephate (Orthene)
phosmet (lmidan)

Treat in May when new
leaves become expanded
and larvae are small. Large
power equipment is
essential for tall trees;
engage a commercial
applicator.

.~
'
Bacillus thurjngiensjs (Use Bt for
moth caterpillars only),
Carbary! (Sevin)
diazinon,
malathion,
methoychlor (Marlate)
M-One (BT /Sandiego)

IRIS BORER

Iris

dimethoate (Cygon)
lindane

Dispose of dry leaves and
debris in fall. Treat when
leaves are 5-6" tall.

JAPANESE BEETLE

apple, birch, elm, linden, maple, roses,
willow, and many other trees and shrubs.

carbaryl (Sevin)
methoxychlor

Adults first appear in midJune, feed and lay eggs in
July and August. Two to
four sprays at 2-week
intervals may be needed.
Adults continually migrate to
susceptible host. Carbary!
may encourage mites.

orthene

Rotenone

LACEBUGS

andromeda, azalea, rhododendron,
pyracantha, sycamore, oak and numerous
other hosts.

carbaryl (Sevin)
acephate (Orthene)
diazinon

Treat in spring when
stippling first appears on
new foliage.

LEAFMINERS
Evergreens and Deciduous
plants

azalea, American and English holly
varieties, boxwood aborvitae columbine
azalea, hawthorn, oak, locust, elm and birch

dimethoate (Cygon)
diazinon (Spectracide)
acephate (Orthene)
malathion (Cythion)

DO NOT USE dimethoate
on Chinese or Burford holly.
Spray before the mines
become 1/8-1/4 inches in
diameter. Timing varies
depending on the species
and the host. Applications
should be repeated for
species which have more
than 1 generation per year.
Spray birch in May, repeat
in June. Spray locust in
June.
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Pests or
Pest Group*

Major Hosts**

LEAFROUERS

Numerous hosts

carbaryl (Sevin)
Orthene

Most leaf rollers are active
as new growth develops in
the spring. ActMty may
continue through the growing
season. Treat when larvae
are present.

MEALYBUGS

Numerous hosts as specified

malathion
carbaryl (Sevin)
diazinon
acephate (Orthene)
chlorpyrifos (Dursban)

Spray when mealybugs are
first noticed and repeat 2 or
3 times at 10-day intervals.
Taxus mea¥>ug has only
one generation per year.

MIWPEDES

feed on roots, tubers, bulbs, fleshy stems,
and seeds

diazinon
malathion

Favored by high humidity
humus. Spraying may be
only partially effective.

MIMOSA WEBWORM

mimosa, honey locust

carbaryl (Sevin)
diazinon
acephate (Orthene)

Spray foliage in late June or
early July or when damage
first begins to appear.
Repeat 3-4 weeks later.
Use diazinon or orthene on
honey locust.

MITES
Rust, gall, bud and blister
!'llites (Eriophyidae)

hemlock, privet, maple, elm, linden, beech,
walnut, wild cherry, oak

carbaryl (Sevin)

roses, holly, flowering fruits, honey locust,
elm, oak, linden, azalea, willow, boxwood,
spruce, hemlock, arborvitae, juniper

dicofol (Kelthane)
dimethoate (Cygan)
dienochlor (Pentac)

Spray broadleaved and
needled evergreens in early
May or early fall. Spray
deciduous trees and shrubs
in early June and again in
mid-July. Treat roses
regularly at 2-3 week
intervals alternating
miticides once or twice
during the season.

PINE BARK ADELGID

white and Scotch pine

diazinon
malathion
lindane
insecticidal soap

Treat in late April or early
May and repeat 2-3 weeks
later.

PINE TIP MOTH

Scots, Virginia mugho, Monterey, loblolly,
and most other 2 and 3 needle pines

dimethoate (Cygan)
acephate (Orthene)

Spray in mid-to-late April
and again in mid-June when
moths are flying. Timing
varies with the season and
geographic location.

PLANT BUGS, PLANT
HOPPERS

honeysuckle, boxelder, forsythia, wiegelia,
dogwood, honey locust, annuals, perennials,
mint

carbaryl (Sevin)
malathion (Cythion)

Seldom serious on woody
plants, more injurious to
annuals and perennials.
Treat honey locust as new
growth develops in early
spring.

PSYLLIDS

hackberry, laurel

carbaryl (Sevin)
acephate (Orthene)

boxwood

carbaryl (Sevin), lindane

Spider Mites
(Tetranychidae)

Insecticide

Remarks

Gall mites and erineum
mites on maple, elm, beech,
and wild cherry seldom
warrant control. Rust mites
frequently cause damage to
elm, linden, hemlock, privet
and others. On hemlock,
spray in late February or
early March on warm days.
For elm, linden, and other
shade trees, spray in late
June and repeat in one
month.
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Pesta or

Pelt G.roup*

Major Hosts**

ROSE SLUGS

roses

carbaryl (Sevin)
malathion
rotenone

Spray when small larvae
are first seen. Timing
depends on the species and
the host. Most sawflies are
gregarious, working in
groups, localized on certain
branches of the host.

SAWFLIES

pine, oak, rose

carbaryl (Sevin)
malathion (Cythion)

For Virginia pine sawfly,
treat in April. Other species
vary in periods of actMty,
some throughout the season.
Spray when larvae are
small.

SCALE INSECTS
· f
ifi
(Tiiming
or spec c pests is
given in table following index to
pests by host)

Practically all major ornamentals may be
attacked by soft or armored scales.
Approximately 150 scale insect species are
known in Virginia.

malathion
diazinon
acephate (Orthene)
dimethoate (Cygan)
carbaryl (Sevin)

Dormant Season Control

dormant oil or horticultural oil
Lime Sulfur

Sprays must be applied
during the crawler stage or
when crawlers have just
settled. It is necessary to
repeat applications 2 or 3
times on species with
extended hatching periods.
Do not use malathion on
ferns or eleagnus.
Apply in late spring before
leaves open. Spray when
temperature is above 50°
and freezing will not occur
within 24 hours. Avoid
sensitive trees; see label
precautions.

SLUGS

general vegetation

metaldehyde

Apply only to soil surface
around plants, not on foliage
or other plant parts. Treat
every two weeks after slugs
are first seen.

SOWBUGS

roots, seedlings, and tender parts of
numerous plants

malathion
diazinon

Active at night. Sprays are
not totally effective.

SPITTLEBUGS

Numerous hosts

carbaryl (Sevin)
malathion
acephate (Orthene)]
chlorpyrifos (Dursban)

Not readily controlled after
spittle forms. Hose down
severely infested plants, let
dry, then spray,.

TENT CATERPILLARS

apple, wild cherry, flowering fruits, oaks

carbaryl (Sevin)
diazinon (Spectracide)
malathion (Cythion)
methoxychlor (Marlate)
Bacillus thuringiensis (Bt)
acephate (Orthene)

Treat when leaves are 1/3
developed. Older larvae are
difficult to kill. Sprays are
not effective when larvae
begin to migrate from trees.
Forest tent cat. (does not
make a nest or tent)

THRIPS

numerous hosts ~Uses for specific hosts are carbaryl (Sevin)
given on the label .
acephate (Orthene)
chlorpyrifos (Dursban)
malathion

Spray when insects first
appear, in May or early
June. Repeat in 3-4 weeks.
Add a spreader-sticker.

TWIG GIRDIERS, TWIG
PRUNERS

oak. hickory, and many tree and shrubs

carbaryl (Sevin)

Gather and bum fallen
branches and twigs in late
fall.

WEBWORMS

barberry, honey-locust, juniper, mimosa,
pine, poplar, pyracantha, and fall webworm
on major shade trees

diazinon (Spectricide)
Bacillus thuringiensis (Bt)

Spray for fall webworm in
late June or early July;
juniper webworm in late
July or early August; pine
webworm in late August or
early September. Use a
forceful spray to penetrate
webbing.

WEEVILS

taxus \(ew), and certain broad-leaved
evergreens

lindane
acephate (Orthene)

Treat in late June when
adults are active. Spray soil
surface around the base of
the plant, as well as trunks,
branches, and inner foliage.

black vine weevil (Taxus
weevil)

Insecticide

Remarks
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Pests or
Pest Group*

Major Hosts**

Insecticide

Remarb

Two-Banded Japanese weevil

Azalea

acephate (Orthene)

Treat foliage in early July as
soon as feeding is observed.

white pine weevil

white pine, Norway spruce, scotch pine,
white spruce

lindane
chlorpyrifos (Dursban)

Spray QM.Y..the terminal
upright leader down to the
first whorl of branches. Do
nQ1. spray entire trees.
Treat before April 1, prior to
egg laying by adults.

Numerous hosts as specified on the label

acephate (Orthene)
resmethrin tetramethrin
chlorpyrifos (Dursban)
endosulfari (Thiogard)
diazinon (Spectracide)
malathion (Cythion)

Spray 2 or 3 times at weekly
intervals starting when
insects are first seen.
Coverage must be thorough
on undersides of leaves. Do
not use Dursban on azalea,
camellia, poinsettia, rose, or
variegated ivy. Kills only
adults. Spray every 4 days
until infestations are
controlled.

WHITEFLIES

* Uses for various pests are given on the label.

** Uses for various hosts are given on the label.

Table II. Directions for Pesticide Usage

There are many formulations and distributors of various brands of chemicals, hence, there is considerable variation in the names and concentrations of
formulations available. The following table is a guide to the more common formulations and amounts to use.
The product label is the final authority on uses and amounts to mix for treating plants.
Abbreviations:

G-granules, granular; W, WP-wettable, wettable powder; E, EC-emulsifiable concentrate;
S, SP-sprayable, sprayable powder; F-flowable, A-aerosol, D-dust, Tbsp.-tablespoon; tsp.-teaspoon

Equivalents:

1 pound dry formulation per 100 gallons = 1 tablespoon per gallon
1 pint liquid formulation per 100 gallons = 1 teaspoon per gallon
3teaspoons=1tablespoon=1/2 fluid ounce= 14.8 cc
4 tablespoons= 1/4 cup = 2 fluid ounces= 59.2 cc
16tablespoons=1cup=8 fluid ounces= 1/2 pint= 236.6 cc
2 pints = 1 quart = 946.2 cc or 0.946 liter
8 pints = 4 quarts = 1 gallon = 3785 cc.
1 liter = approx. 33 fluid ounces or 1 quart 1 fluid ounce

CHEMICAL

FORMULATION

acephate (Orthene)

9.4%EC

PESTS CONTROLLED

aphids

AMOUNT TO USE

·····-·······································
In 1 gallon
ln3gallons
2tbsp

POTENTIAL PLANT
INJURY

6tbsp

elm crabapple,

9tbsp

red
weigella, hibiscus,
gloxina, salvia,

m~poplar,
I

other labeled uses

3tbsp

~ilodendron

Bacillus thuringiensis
(Dtl, Bt, Thuricide
or ctospeneine,
etc.)

various

defoliating
caterpillars

Amounts depend on product and
formulation. See label for exact
amounts for specific pests.

carbaryl (Sevin)

21.5% Liq.

all labeled uses

11/4tbsp

4tbsp

sow

all labeled uses

2tbsp

6tbsp

Plants in bloom,
Boston ivy, English
ivy
schefflera, Boston
fem, peperomia SQ.,
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CHEMICAL

FORMULATION

PESTS CONTROLLED

AMOUNT TO USE

--·····--····································
In 1 gallon

POTENTIAL PLANT
INJURY

ln3gallons

50

all labeled uses

Ready-to-Use

aluminum plant,
syn~onium. (when
adding a miticide on
plants susceptible to
mites, check
phytotoxicity for
dicofolfuiMay bum
tender iage when
wet if humidity is high

chlorpyrifos (Dursban)

various

aphids, bagworms,
grasshoppers, spittlebug,
white-flies, cutworms,
mealybugs, leafhoppers, thrips

Varies with Formulation

azalea, camellia,
poinsettia, rose,
variegated ivy.

diazinon

25%EC

all labeled uses

2tsp

2tbsp

(Knox Out)

1A

all labeled uses

African violet, fems,
gardenia, hibiscus,
poinsettia,
stephanotis, pilea,
jade, adiantum,
anthurium, asparagus
fems, begonia,
cissus, hoya &
peperomia §Jl.,
scindapsus &

dicofol (Kelthane)

35%WP

spider mites, clover mites, gall
mites, rust mites

1-1/2tbsp

4-1/2tbsp

2tsp

2tbsp

anthurium, asparagus
fem, begonia, canaert
juniper, croton,
tiplant, neanthe bella
palm, peperomia, SQ.,
schefflera,
scindapsus sp.

1 tsp

1 tbsp

18.5% EC

dimethoate (Cygon)

horticultural oil

2E

98%

For pests on birch

For outdoor use only. Use only 2.4tsp
for hosts and pests listed on the
label.

2-4tbsp

For dormant use on specified
plant and pests

5.3tbsp

1 pint

For growing season use on
specified plants and pests

2213tbsp

1 cup

Burord and other
Chinese holly,
begonia,
fems, crape myrtle,
hibiscus, mums,
dahlias, Easter lilies,
hydrangea, honey
locust, dogwood, elm,
maple, andromeda,
viburnum, flowering
almond, flowering
cherry, geranium,
potted plants, certain
azalea varieties, new
firowth on andromeda
Pieris)
sugar and Japanese
maple, beech, birch,
walnut, butternut
hickory, redbud,
juniper, douglas fir,
blue spruce
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CHEMICAL

FORMULATION

PESTS CONTROLLED

AMOUNT TO USE

····························----······------In 1 gallon
ln3gallons

POTENTIAL PLANT
INJURY

endosulfan (Thiodan,
Thiogard)

9.7%EC

insecticidal soap

various

aphids, mealybugs, lacebug,
psyllids, scales, thrips,
whiteflies

lime sulfur

26%EC

all labeled uses

lindane

20%EC

fruit tree bark beetles,
1-6 tsp
clearwing moth borers, poplar
willow borer, two line chestnut
borer, flatheaded borer and
roundheaded borers, Nantucket
and Zimmerman pine moths,
twig girdler, blackvine and
white pine weevils

malathion

various

aphids, mealybugs, 4-lined
Japanese beetles,
ppers, tarnished plant
bugs, thrips, scale insects,
millipedes, springtails.

Varies with formulation

metaldehyde

3.25% Pellets (bait)

snails, slugs

Use 1 lb per 1000 sq ft (100'x10j.
Irrigate prior to application. Scatter on
or beneath benches, around border,
edges, etc. May be placed in pots if
plants are well established. Apply to soil
around plants, not to foliage.

methoxychlor (Marlate)

50WP

Japanese beetles, leafhoppers,
lace bugs, blister beetles,
cucumber beetles, flea beetles,
rose chafers, rose slugs,
sawflies

2tbsp

6tbsp

Mums. Do not spray
when temperature is
above85°F.

dienochlor (Pentac)

38F
50WP

mites

0.5-1.0 tsp

0.5-1.0 tbsp

Seelabel.

phosmet (lmidan)

12.SWP

elm spanworm, cankerworm,
gypsy moth

3tbsp

9tbsp

See label.

resmethrin

23.4EC

aphids
whiteflies

1 tsp

1 tbsp

See label.

rotenone

various

See label.

Seelabel.

See label.

pyrethrins

various

See label.

See label.

Seelabel.

all labeled uses

2tbsp

6tbsp

3%0

See label.

Ready-to-Use

=ugs,

Varies with Formulation

2tsp

See label.

2tbsp

See label for use as
dormant spray.

1-6tbsp

Treat the bark of
trunk limbs and
branches as directed
for various pests on
the label. Read the
label for additional
details.
ferns, crassula,
B':nia, petunia,
aert red cedar,
red carnations, roses,
Saint paulia, viola,
blossoms on
poinsettia, orchids,
sweet peas,
begonias, kalanchoe,
cyclamens,
anthuriums, aralia
cissus, Ficus &
peperomia Wk
hibiscus, pilea,
schefflera,
scindapsus,
syngonium.
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Organic Controls for Insects of Home Ornamentals
E. R. Day, Extension Entomologist, Virginia Tech
P .B. Shultz, Extension Entomologist, Hampton Roads, Ag. Exp. Station

PRODUCT*

INSECTS CONTROLLED

REMARKS

Bacillus thuringiensis

Most caterpillars, loopers,
homworms and bagworms

This product, also known as
B.t., is sold under many trade
names

M-One ( Bt/Sandiego )

Elm Leaf Beetle, Willow Leaf Beetle

This is a new strain of
Bacillus thurin~iensis ,
variety: san d1ego, which is
particularly effective against
selected beetle larvae.

Insecticidal soap

Works well on soft bodied insects in
particular aphids, mites lacebugs
and mealybugs.

This product is sold under
many trade names and is a
fatty acid soap

Rotenone

Many garden insect pests including
Japanese beetle, flea beetles,
aphids, weevils, leafhopper.

Usually sold as a dust, but
some formulations can be
mixed in water.

Pyrethrin

Broad spectrum, works on a wide
variety of insects.

Usually sold mixed with
other botanical insecticides
such as rotenone

Sabadilla

Stink bugs, cucumber beetle,
caterpillars, loopers, leafhoppers,
thrips.

Sabadilla is a product from
the seed of a plant related to
lilies.

Gnatrol (Bt/H-14)

Fungus Gnats

Used as a soil drench

Lady beetles

Feed on aphids and other soft bodied
insects

Lady beetles may leave t to
find other prey. cryptolremus
for mealybug, Delphastus for
whitefly

Lacewings

Aphids, scales, mealy bugs and
other soft bodied insects

Immature lacewings are
called aphidlions. Most are
Chrysoperla.

Predatory mites

Mostly for control of spider mites.

Release approximately 2
per square foot.
Phythoseiulus persimilus
will work in most situations.
Mesoseiu/us & Amblyseius
for greenhouse & interior
scape

Predatory nematodes

Many ground dwelUng and boring
insect pests.

These nematodes will
actively seek host prey and
do not harm plants or
humans. Except for fungus
gnats, grubs and weevils.

Parasitic wasps

Many insect pests on the foliage
including caterpillars and whiteflies.

Trichogramma wasps work
well on many caterpillars.
Encarsia forrnosa for
greenhouse whitefly.
Dig/yphus for leafminer,
Aphytis for armored scale.

Predators:

*Botanical insecticides are derived from various plant parts and are commonly used in organic control situations. It is important to read the label and
follow all precautions regarding protective clothing, mixing and labeled plants. Just because it is derived from plants doesn't mean that safely can be
disregarded. Biological control is in two major forms. Microbial, which is a formulation containing a microorganism such as Bacillus thuringiensis, or
in the other form involves the release of predatory insects or mites, such as lady beetles. A current list of suppliers of biological control agents can be
obtained from: The IPM Practitioner, Box 7414, Berkeley, CA 94707. Use caution with insecticides when a release of predators is planned.
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Insects of Foliage and Houseplants
E. R. Day, Extension Entomologist, Virginia Tech
Relatively few kinds of insects, mites, and related pests occur on foliage and houseplants. However, those few have an
extensive host range and can be highly destructive to the wide variety of valuable plants grown in the home.
Cultural and mechanical control measures are very important. They are often more practical than insecticides. Relatively few
individual plants are grown in the home, but may represent a variety of kinds that seldom are all infested with pests at any
one time. The use of pesticides in the home is generally undesirable and messy. Also, the preparation of small quantities is
employed. Chemical injury to plants (phytotoxicity) may be a potential problem since foliage plants and other houseplants
vary widely in their susceptibility to sprays and pesticides.
Insecticides should be used primarily as corrective control treatments when pests are known to have become established, not
as a regular preventive measure. However, treatments should be applied before infestations become severe. Before applying
any pesticide, BE SURE to read ALL of the directions on the label as well as directions and precautions for each pest and
plant in the control recommendations.
The major pests include: aphids, whiteflies, mealybugs, scale insects, and mites (spider mites, cyclamen mite, bulb mite).
Less common are thrips, cutworms and other caterpillars, millipedes, and sowbugs. Fungus gnats and springtails are
primarily nuisance pests, seldom causing serious damage.

Cultural Control
Prevention is the best way to protect house plants from insects. Once established, the more common pests are most difficult
to eliminate, even with pesticides, and easily spread to nearby healthy plants. Cultural control includes the following
important aspects of proper plant care.

A.

Exclusion
Carefully inspect any plant to be purchased or propagated for evidence of pests.
Buy or propagate ONLY pest-free plants.
Isolate new plants from the vicinity of existing plants for at least a month for evidence of pests before placing them
among clean, healthy plants.
Remove and isolate any existing plant at the first suspicion of pest infestation.
Avoid placing plants close together to discourage pests from crawling from plant to plant.
Never permit compassion for a sick plant to justify bringing home diseased, pest-ridden plants to recover and hopefully
become beautiful again. Discard infested, damaged plants.

B.

Sanitation
Use clean pots, potting materials, soil mix components.
Use only sterilized soil or soil mixes.
Do not contaminate potting soil or pots with garden soil, compost, old soil from used pots, or cuttings from infested
plants.
·
Eliminate weeds; they support pest populations.

C.

Resistance (Plants not attacked by or that are less susceptible to pests).
Select plant types and varieties known to be relatively free from attack by insect and mite pests.
Avoid growing cultivars that are more prone to attack by pests.
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Mechanical Control
When relatively few plants are lightly infested with insects or mites, several mechanical control methods may be used
effectively. Usually a continued effort is necessary over a period of time and the job itself is time-consuming. First isolate the
plant from the non-infested area. (If plants are severely infested, see item 4).
1.

Washin~

2.

Wiping or cleaning foliage and stems (both upper and lower leaf surfaces) with a very soft brush or cloth
dampened with detergent washing solution or rubbing alcohol will remove most of the pests. This method is
better for scale insects and mites. Those individuals along leaf veins are especially difficult to wipe away. ·
Excessive alcohol may be injurious to the plant.

3.

Hand-removal with a cotton swab or a cotton-tipped toothpick dipped in rubbing alcohol, or fine tweezers is a
convenient way to remove mealybugs, some scale insects, and aphids when only a few individuals are present.
Be sure to check cracks and crevices where petioles and branches join the stems. Slugs and caterpillars can be
picked off individually or brushed into a container of alcohol for disposal. Slugs and cutworms feed at night
and are most easily found after the plant has been in the dark for an extended period of time.

4.

Plant trimmin~. If plants become severely infested and have extensive damage, wash the plants to dislodge
excess insects or mites, then prune away the most severely injured foliage and stems to permit regrowth and
recovery. Repeat the washing process. This is a good time to repot the plant and renew the soil medium.
Follow up with regular washing or insecticidal treatments. If entire plants are damaged, it is best to destroy
them without contaminating other plants or planting areas. Remember that handling and moving severely
infested plants often results in dislodging some of the pests or permitting them to drop, be brushed, or blown
off the plants.

the plant with warm or tepid water, or water with a small amount of mild detergent, is effective in
removing aphids, mealybugs, mites, thrips, and to some extent scale insects and whiteflies. Use one-half to
one teaspoon of detergent to one gallon of water and either invert the plant or lay it down so that the foliage
can be immersed and swished in the wash water; or lightly spray the leaves and stems, particularly where
leaves and branches join the stems, with a gentle spray from a faucet or sink hose. The bases of the stems and
the crowns of plants are difficult to wash, but often harbor the pests. Washing with a light spray of water
alone is not as effective as a detergent mixture, especially for mites, scale insects, and whiteflies.

Chemical Control
Plants can be treated with insecticides or miticides by any method that conveniently but thoroughly covers ALL of the plant
surfaces. Generally, the use of a pesticide is quicker and more convenient than mechanical control measures. However, dense
plants with multiple stems and bushy foliage to the soil level almost defy good coverage. Applying materials can be messy
and involves considerable handling. Certain plants are more difficult to wet with sprays than others. House plants may be
variously susceptible to injury by pesticides. In treating relatively few plants, only small amounts of pesticides are needed,
making measuring and mixing difficult. Despite these problems, plants must be treated with insecticides when it is
necessary. It is best to apply treatments out-of-doors away from other plants when feasible or in a well-ventilated garage or
basement.

Spraving
Spraying is usually the most effective and most convenient way to apply insecticides and miticides to plants, soil, pots,
saucers, etc. Plants should be sprayed until thoroughly wet, but without excessive drip. Spray deposit decreases with runoff.
Sprayers must be cleaned thoroughly and allowed to dry after each use. Most pesticide sprays are highly corrosive to metal.
Some liquid formulations will dissolve certain types of plastic. Sprays may be applied in several ways:

Aerosols are available in small pressurized cans ready-to-use. These are most convenient, but more expensive than mixing
dilute sprays from concentrates. Never hold the container close to the plants treated. Injury is likely to result from the
propellent, solvent, or excess spray deposit nearest the can. Plants should NOT be thoroughly wetted with aerosols, unless so
directed on the label.
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Hand atomizers are hand-pumped sprayers that have a 1/2 pint to 1 quart metal "tank" or are fitted to accommodate a standard
screw-top jar. The most effective is a sprayer that delivers a continuous spray and that has an adjustable nozzle governing the
direction of the spray upward or downward.

Hand misters are available for "watering" plants by misting, or used containers from window or household cleaning products
may be used as inexpensive, replaceable sprayers. A thumb-depressor pump atomizes the spray adequately enough for treating
small numbers of plants.

Compressed air spravers are the most effective, serviceable, and versatile. However, they are more expensive and generally
larger than is necessary for a few small houseplants. If a compressed air sprayer is available, it still may be the most
convenient way to treat even small numbers of plants if they are moved outside or to a garage or basement.

Tips and Precautions for Spraving
1.

For hard to wet foliage, add a spreader-sticker to the spray according to the label directions; or, add 1/4 to 1/3
teaspoon of low-sudsing detergent (NOT SOAP) to a gallon of spray mix, or its equivalent in lesser
quantities.

2.

Do NOT dispose of excess spray material in household drains, outdoor catchbasins, or near any water supplies
or runoff into streams. Spread or spray it out as much as possible away from gardens, children, and pet areas
where it will not pose a hazard.

3.

NEVER put or store insecticides in other than their original container, and NEVER leave containers with or
without contents outside of proper storage areas. Keep pesticide supplies in a separate storage area that is
locked and labeled "Pesticides." Carefully dispose of empty containers in normal trash disposal.

4.

Thoroughly wash yourself after spraying, and clean all equipment and sprayed areas.

Dipping
Dipping plants into a large container of an insecticide-water mixture is effective and avoids any atomized spray in the air.
However, this technique requires a larger amount of pesticide mix and creates the problem of disposing of the excess. The
mixture must be ample in a large enough container to accommodate the top of the largest plant to be inverted and dipped. Do
NOT dispose of excess mixture into the sink or other drains that empty into sewage systems. Dispose of excess on or in the
ground where runoff or other contamination is not likely. Do NOT use any container that is involved with food or personal
use.

Dusting
Dusts are not as commonly available for use on house plants, but are effective. They tend to leave excessively evident
residues, to be messy if used indoors, and to be easily washed off if plants are misted or watered from above. Dusts are
available in small "squeeze" bottles or plastic containers, or can be put into used plastic bottles that have removable caps with
small dispenser openings such as those holding lotions or shampoo. The most efficient is a commercial hand duster. Only a
barely visible coating of dust is necessary to be effective. Do not coat the foliage.

General Information
Insecticides and Miticides

The basic insecticides and miticides used are available under a great many brand or trade names. Even with considerable
knowledge about pesticides, the many product names, formulations, and ingredient statements are formidable and confusing.
Individual pesticides are identified by their common names (such as malathion, diazinon, or resmethrin, for example) or trade
name (Kelthane, Orthene, or Sevin, for example). Brand names (such as Isotox, Blue Dragon, Blackleaf, for example) do not
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identify the pesticide in the container; the ingredient statement on the label should be consulted to determine the contents. In
some cases, the contents are specified, unfortunately, only with the long chemical name.
Formulations
Pesticides are available in ready-to-use mixtures (push-button aerosols, pre-diluted sprays, and dusts) and as spray concentrates
to be mixed with water. The latter include emulsifiable or sprayable concentrates, sometimes indicated as EC-emulsifiable
concentrate, EL-emulsifiable liquid, E-emulsifiable, S-sprayable, of F-flowable, and WP or W-wettable powder. The number
preceding the letter indicates the percentage concentrate (2E, 4EC, etc.). In general, emulsion type sprays provide the most
resistance to washing off, but the greatest hazard of plant injury. Wettable powders or flowable formulations are somewhat
more readily washed off but are safer to apply on plants. They form suspensions in the spray "tank," however, and must be
continually agitated to achieve uniform deposit of spray material. Dusts are readily washed off plants.
It is extremely important to follow label directions for mixing for each formulation used. USE ONLY THE
RECOMMENDED AMOUNT. Increasing the amount of concentrate in the spray mix will NOT make the spray more
effective. It will increase the hazard to the person spraying and the likelihood of plant injury.
Active Ingredients
It is most economical and logical to apply only the insecticide and/or miticide that is needed and effective. The best indication
of which material is effective against which pests is given in these recommendations and on the labels of the products.
Certain insecticides work more effectively against some insects than others. Using the wrong chemical is ineffective and a
waste of time and money. Always follow all of the directions on the label. Apply treatments only for the pests and plants
listed on the label.
Although there are many different products in many combinations, and frustratingly few with houseplants specified by the
name on the label, the insecticides and miticides listed in this publication are effective for the pests indicated. Be sure to note
the potential plant injury reference. If pests infest plants that are not listed on the label, spray the recommended insecticide on
a few leaves and observe if any injury results after a 3- or 4-day period.

Chemical Names and Potential Plant Injury
Famlllar, Common,
and Chemical Names

Formulation

Amount
Per Gallon

djazjnon. (Spectracide)

25%EC

21sp

18.5%EC

1-1/2 tsp

anthurium, Asparagas plumosus begonia,
Cissus antarctica. codiaeum (croton), Ti plant,
neanthe belle palm, Peoeromia sp., schefflera,
scindapsis (pathos).

SO°Ai EC

1-1/2 tsp

anthurium, aralia, Asparagas ptumosa
spengeri begonia, Cjssus antarctica
crassuala, dieffenbachia (dumb cane), fems
~ sp., Peperomia sp., Ei.!il_sp.,
schefflera, syndapsis (pathos) syngonium.

0, 0-Diethyl
0-(2-isopropyl-4-methyl-6-pyimidinyl)
phosphorothioate
Kelthane (dicofol)
4,4-dichloro-alpha-Trichloromethylbenzhydrol OR 1, 1Bis (chlorphenyl)- 2,2,2-trichloroethanol
malathjon (Cynthian)
0,0-Dimethyl
S-(1,2-diarbethoxyethAI)
phosphorodithioate 0 0, 0-dimethyl
phosphorodithioate of diethylmercaptosuccinate
Mesurol (methiocard) (Slug-Geta)
3,5-Dimethyl-4(methylthio) phenol methylcarbamate
metaldehyde (Bug-Geta)
polymer of acetaldehyde OR metacetaldehyde
Orttlene (acephate)
0, $-Dimethyl acetylphosphoramidothioate
oyrethrjns

Potential Plant Injury

African violet, ferns, gardenia, jade,
poinsettia, file.asp., anthurium, Asparagas
olumosa spengeri. begonia, ~
antarctica. Crassual ~sp., Peperomia
sp., Scindapsis (pathos), succulents.

2% Bait

None listed.

3-1/4% Bait

None listed.

9.4%EC

0.3A

3tbsp

gloxinia, philodendron, sabria (repeat
application) aphelandra, schefflera, Neanthe
belle palm, Nephrolepsis fern.
Ready-to-Use.
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Famlllar, Common,
and Chemical Names

Formulation

resmethrjn lSBP 1382)

24.3% EC

1 tsp

General injury may occur if plants are
confined in small closed space at high
temperature and humidity for longer than
prescribed exposure periods.

50%WP

2tbsp

Boston ivy, English ivy, Boston fem,
schefftera, Peperomia sp., Pilea cadierri
(aluminum plant), syngonium.

Amount
Per Gallon

Potentlal Plant Injury

{5-Benzyl-3-furyl) methyl-2, 2-dimethyl-3-(2methylpropenyl) cyclopropanecarboxylate (70% trans
and CIS ISOMt=RS) (often with tetramethrin)

SiiYiriJcarbaryl)
1-Naphthyl N-methylcarbamate

Pest

Pesticide

Remarks

Aphids

resmethrin, Orthene, malathion, diazinon,
insecticidal soap

Spray when aphids are first seen. Repeat when

Armyworms

malathion, Orthene

Hand-picking may be adequate for just a few caterpillars.
Wet the soil well while treating the foliage.

Cutworms

malathion, Sevin

Hand-picking may be adequate for just a few caterpillars.
Look for them after rooms have been darkened for a few
hours; they feed at night. Wet the soil well while treating
the plants.

Cyclamen mite

Kelthane

Make 2-3 applications at 10-day intervals. For nonchemical control, plants may be immersed with their pots
in water carefully maintained at 115° for 15 minutes.

Fungus gnats

diazinon

Treat the soil with a light watering.

Mealybugs

pyrethrins, Orthene, malathion, insecticidal soap

Treat 2-4 times at 7 to 1o-day intervals.

Millipedes

malathion

Wet the soil and treat the bottom of pots. Millipedes stay
in soil.

Scale insects

Orthene, malathion, pyrethrins, insecticidal soap

Treat 2-4 times at 7 to 10-day intervals. Severely infested
plants are best discarded.

Slugs, snails

Mesurol, metaldehyde

Do not use mesurol around food plants. Evenly, but
lightly, scatter bait on the soil surface; do not put the bait
on the foliage. Apply only to established plants. Do not
water for 24-48 hours.

Spider mites

Kelthane, insecticidal soap

Treat 2-3 times at 10-day intervals. Insecticidal soap and
spider mite aerosols or atomizers are effective if Kelthane
is not available.

Springtails

malathion

Treat the soil with a light watering.

Whiteflies

Orthene, resmethrin, thetramethrin

Treat 2-3 times a 7 to 10-day intervals.

necessary.
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Weeds of Ornamentals
J.F. Derr, Extension Weed Scientist, VAES, Hampton Roads

There is now a selection of herbicides for use in nursery stock. Selection of a given herbicide must be based on the particular
weed and crop situation. Most of the herbicides listed in this section are available primarily to lawn service and landscape
maintenance firms. Commercial recommendations are listed in Pest Management Guide 456-017 for horticultural crops.
Many of the herbicides listed are not packaged in quantities suitable for the homeowner. The herbicide with the greatest
utility to the homeowner is DCPA (Dacthal), since it is safe on a wide range of ornamentals and is packaged in small
quantities.
Tables 1, 2, and 3 list which herbicides are registered for use on individual nursery species. Check herbicide labels to
determine specific cultivars that can be treated. These registrations are only for liners or rooted cuttings planted into the field
or planted in containers which are maintained outdoors. Consult herbicide labels to determine which compounds can be used
in propagation, be it seedbed or vegetative propagation. See VCE Publication 456-017 for a discussion of weed control in
greenhouses.
None of the preemergent herbicides are effective against all weed species. Tank-mixing of herbicides often broadens the
spectrum of weed control. If a chemical application kills all but one species, that species will multiply. This results in a shift
in weed population and eventually weed control with that product becomes ineffective. Chemical rotation can reduce the
buildup of a tolerant species. Use of directed sprays of a nonselective herbicide (glyphosate) or cultivation is usually necessary
to give control of all species.
Applications should be made to limited areas until experience is gained with a given herbicide. Any application of a new
herbicide should include an untreated area to allow observation of weed control and possible injury. Small and shallow-rooted
plants are more easily injured than large established plants. Sandy soil and excessive watering also increase chances of injury.
Irrigate after a granular herbicide application to wash the granules off the leaf surfaces. Certain granular herbicides will cause
spotting of foliage.
It is wise to keep a separate sprayer for herbicides because certain ones are difficult to clean from the spray tank.
The selection of herbicides that can be used safely under landscape trees will be based on several considerations. Some residual
herbicides cannot be applied under trees that have been recently transplanted. In many situations, desirable shrubs or turf
beneath shade trees preclude the use of any residual-type herbicide in the immediate area. Residual herbicides should not be
used where trees are planted in or are growing in a depressed area that prevents water from draining away from the tree.
Likewise, herbicides should not be applied over exposed roots or be allowed to contact injured root or stem tissue. Mulching
normally reduces weed control requirements while creating a better environment for rapid growth of newly planted trees. Since
most herbicides used for preemergence weed control will not have activity on perennial weeds or vines, to control these pests
a postemergence herbicide must be used that can be selectively applied to the low-growing weeds.
Never apply herbicides in a circle around the tree. This results in a higher rate of application near the trunk of the tree which
may cause injury. Uniform distribution is critical for effective weed control. Since many of the herbicides used for
preemergence weed control require rainfall or irrigation for activation, they should be applied in early spring when rainfall is
likely or be near a source of water for irrigation. Do not apply residual herbicides where rainfall run-off will drain directly
across desirable turf. A postemergence herbicide can often be tank-mixed with a residual herbicide to control existing weeds.
Herbicides should be applied using a low pressure (25-40 psi) sprayer and nozzle tips that do not produce a fine mist that may
cause drift problems. Prior to herbicide application, the product label should be read and particular attention should be given to
the PRECAUTION section on each label.
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Application*

Weed Problem

Chemical
Rate/1000 sq ft

Remarks

Preplant

Certain annual weeds and
nutsedge

EPTC 1.8oz

Apply to a clean, cultivated soil and
incorporate jmmedjately to a 2 to 4 inch

Postplant, but preemergence
to weeds

(Eptam 2.3G 5.0 lb or Eptam 5G 2.3
lb or other labeled formulation)

depth.

Annual grasses and certain trifluralin 0.2-1.4 oz
broadleaf weeds
(Treflan 5G 1.8 lb)

Use lower rate if a preplant incorporated
treatment is made or higher rate if surface
applied and followed by irrigation.

Annual grasses and certain
broadleaf weeds

Apply to weed-free areas. Ornamentals
must be well established before treatment.
Irrigate immediately after application.

bensulide 0.17-0.29 lb
(Betasan 7G 2.4-4.1 lb or other
labeled formulation)
DCPA 2.2-5.1 oz
(Dacthal 75W 3.0-6.8 oz)

napropamide 1.5-2.2 oz
(Devrinol 50DF 2.9-4.4 oz.)

oryzalin 0.8-1 .4 oz

Use on container-or field-grown nursery
stock. Apply to clean cultivated soil. Safe
on a wide variety of plant material. May be
used on newly transplanted stock after soil
has settled from first watering. Needs
incorporation (mechanical or irrigation).

(Surflan 4AS 1.5-2.9 fl oz)

Can be applied overtop or as a directed
spray on field-and container-grown
ornamentals. Will not control established
weeds. Irrigation will improve weed
control.

pendimethalin 2.0-4.0 (Sou.
weedgrass control 2.7 G
1.7-2.6 LB or
pendulum WDG 1.2-2.4 oz)

Apply prior to weed germination Do not
apply to moist foliage. Irrigate after
application.

prodiamine 0.3 oz

Apply prior to weed germination in
landscape ornamentals. Do not apply more
than 0.4 oz Barricade per 1000 sq ft in any
60 day period and do not apply more than
0.8 oz Barricade per 1000 sq ft per year.

(Barricade 65 WG 0.4 oz)

trifluralin 0.2-1 .4 oz
(Treflan 5G 1.8 lb)

Will not control established weeds. Use
lower rate if incorporated or higher rate and
irrigate after application. Apply as a
directed spray. Consult label for use on
specific soil types Preen is another
available formulation of trifluralin.

isoxaben 0.18-0.36 oz (Gallery 0.250.5 oz)

Do not apply to new plantings until soil has
settled and no cracks are present. Apply
prior to weed germination. Combine with
oryzalin for improved control of annual
grasses.

isoxaben + oryzalin

A prepackaged mixture of the active
inQredients in Gallery and Surflan. Apply
prior to weed germination.

(Snapshot 80 OF 0.92-1.8 oz)
isoxaben + trifluralin
(Snapshot 2.5 TG 2.3-4.6 lb)
Annual grasses and certain
annual and perennial
broadleaf weeds like
dogfennel, lambsquarters,
ragweed, smartweed, wild
chrysanthemum
(artemisia), dock, asters,
wild carrot

May be used any time after transplanting.
Apply to weed-free area after hand weeding
or clean cultivation. More than one
application is required for season-long
control. Duration of control is usually about
8 weeks. Will suppress dodder if applied
prior to germination.

dichlobenil 1.5-2.2 oz
(Dyclomec, Casoron, Norosac 4G
2.3-3.4 lb)

A prepackaged mixture of the active
ingredients in Gallery and Treflan. Apply
prior to weed germination.
Apply only to a well prepared, weed-free
soil in the late fall, winter, or early spring
before seeds of annual weeds germinate, or
after cultivation has removed all growinQ
weeds. If dichlobenil remains on the soil
surface during warm weather, activity will
be lost. Do not apply until 4 weeks after
transplanting. liQIE: Use higher rate for
control of certain perennials in ornamentals
established at least one year. Do not
remove old weed growth before making a
surface application in the fall for control of
perennial weeds.
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Appllcatlon*

Weed Problem

. Primarily annual grasses
and nutsedge

Chemical
Rate/1000 sq ft

EPTC 1.8oz
(Eptam 7E 2.1 fl oz, Eptam 10G 1.1
lb or other labeled formulation)
metolachlor 0.7-1 .4 oz
(Pennant BE 0. 7-1.4 fl oz or Pennant

5G 14.7-29.4 oz)
Postemergence to weeds

All weeds controlled

glyphosate 0.7-1.8 oz
(Roundup 1.5-3.8 fl oz/gal water,
Roundup L & G 6.0 fl oz/gal water)

Annual and perennial
grasses including
bermudagrass,
quackgrass, and
johnsongrass

fluazifop-P-butyl 0.19 oz
(Ornamec 2.5 fl oz plus 0.5 fl oz
nonionic surfactant per gallon)

sethoxydim 0.21 oz
(Vantage 2-3 fl oz per 1.0 gal water)

Yellow nutsedge and
certain broadleaf weeds

*Apply only to species listed on the container label.

bentazon
(Basagran T/0 3/4 to 1 1/2 fl oz in 1
to 2 gal)

Remarks

Apply to established plants after hand
weeding or to weed-free areas. Direct the
spray onto the soil. Cultivate immediately
to incorporate.
Apply to weed-free soil. Direct toward base
of ornamentals established for at least 2
weeks.
Apply as a directed spray in established
plantings. Also cleared for site preparation
prior to planting nursery stock. Adjust rate
of application to weed species according to
label instructions. Do not contact bark or
foliage of desired plants or serious systemic
injury may occur. For wipe-application use
1 pint Roundup in 2 parts water. Glyphosate
is also available as other formulations such
as Ortho Kleenup.
Spot treatment for emerged grasses. May
be applied overtop of selected ornamentals
but should be applied as a directed spray
after budbreak thru hardening of new
growth. Treat annual grasses prior to
tillering. Treat perennial grasses at the
following stages of growth: bermudagrass,
4-8 inch runners: johnsongrass, 12-18
inches tall; quackgrass, 3-5 leaves, but not
more than 1Oinches tall. Apply only to
actively growing grasses not under
moisture stress. Repeat applications may
be necessary on some perennial grasses.
Grass-B-Gon is another available
formulation of fluazifop-butyl.
Spot treatment for emerged grasses. May
be applied overtop of ornamentals to
actively growing grasses. Treat annual
grasses prior to tillering. Treat perennial
grasses as follows: bermudagrass, 6 inch
runners; johnsongrass, 12-20 inches tall;
quackgrass, 6 inches tall; wirestem muhly,
6 inches tall. Repeat applications may be
necessary on perennial grasses. Less than
optimum results are likely if treatments are
applied during moisture stress.
A second application 10-14 days later will
generally be needed for acceptable yellow
nutsedge control. Apply as a directed ,
spray to small, actively young weeds.
Minimize contact with foilage of desired
trees and shrubs.
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Table 1. Gulde for Herbicide Selection • Annual and Perennial Flowers, Vines, and Groundcovera
Acclalm

Barricade Betaaan

AN~UAL ANQ E!;BE~~IAL.

Alyssum
Aster
Begonia
Chrysanthem
um
Coleus
Daffodil
Dahlia
Daylily
Delphinium
Ferns
Forget-me-

na

Four-o'clock
Geranium
Gladiolus
Hosta
Impatiens
Iris
Lily
Marigold
Nasturtium
Pansy
Peony
Periwinkle
Pefi.lnia
Phlox
SaMa
Shasta daisy
Snapdragon
Sunflower
Sweetpea
Sweet
William
Tulip
Zinnia

Dacthal

Devrlnol

Ornamec

Gallery

Pendulum

Pennant

1

Vantage

Surflan

Treftan

ELOWERS
F
F

F
F
F

F
F

c

F
F

F

c

F

c
c

F

F
F
F

F

F

F

F
F
F

F
F
F
F

F
F

F

F
C,F

F

c
c
c

F
F
F
F

F

C,F

C,F

C,F

C,F

F
F
C,F

C,F

F
F
F

F
F
F
F
F

F

F
C,F

F
F

F
F

C,F

C,F

F

C,F
C,F
C,F

C,F
C,F
C,F
C,F
C,F

F
F
F
F

F

C,F

F

F
F

C,F

F

F

F
F
F

F
F

c

F

F

F
F

F
F

F

c

C,F
C,F

F

C,F
C,F
C,F

C,F

F

C,F

C,F

F
F

C,F

C,F

F
F
F

F

F

C,F

c

F
F
F
F
F
F
F
F
F
F

F

~l~ES A~Q ~BQU~QQQ~EBS

Ajuga
Bamboo
Clematis
English ivy
Euonymus
Honeysuckle
Jasmine
Liriope
Pachysandra
Pampasgrass
Santolina
Sedum
Vinca
(Periwinkle)
Yucca

F

F

F

F
F
F

F

F

F

F
F
F
F
F

F

F

F
F
F

F

F

F
F

C,F

C,F
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F

C,F
C,F

C,F

C,F
C,F

C,F
C,F
F

C,F

F
C,F

F

F
F

C,F
C,F

C,F
C,F
C,F

C,F
C,F
C,F

C,F
C,F
F

C,F
C,F

C,F

F

F
F

C,F

C,F

F
F

C,F

F

C,F

C,F

C,F

F
C,F

This table should be used only as a guide. A 'C' indicates the herbicide is registered for use on that species when container-grown. An 'F'
indicates the herbicide is registered for use on that that species when field-grown. Check the herbicide label for special considerations such as
variety, plant growth stage, rate adjustment, or application precautions prior to application.
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Table 2. Gulde for Herbicide Selection - Narrowleaf and Broadleaf Evergreens

Tolerant

Species

Acclalm

Barricade

Casoron,
Noroaac

Dacthal

Devrlnol

Pennant

c

C,F

Eptam

Omamec

Gallery

~ABBOWLEAF EVEBGBEE~S

Arborvitae

F

F

F

Cedar~

C,F

C,F
F
C,F
C,F
C,F

C,F

Chamaecyparis
Cryptomerica
Fir
Hemlock
Juniper

F

F
F

F
F

F

Leyland cypress
Pine
Spruce
Yf!NI

F

F

F
F
F

F

F
F
F
F
F

F
F

C,F
F
C,F
C,F
C,F
F
F

F
F
C,F

F
F

F
F
C,F

F
F
F

C,F
C,F
C,F
C,F
C,F
C,F
C,F

C,F
F
C,F
C,F

BB()Af)LB\f EVEBGBEENS
Auc:uba
Azalea
Barberry
Bayberry

F
F

F
F
F

Boxwood

F

F

Camellia
Euonymus
Holly

F
F

F
F

l..eucothoe
Magnolia (Southern)

F
F

F
F

F
F
F

F
F
F
F

F

F
F

F
F

F
F
F
F

F
C,F

C,F
C,F
C,F
C,F
C,F

C,F
F
F
F
C,F
F
F
C,F
F

F
F
F

C,F
C,F
C,F

F
F
F
F

C,F
C,F
C,F
C,F

Mountain laurel

F

PittosP9rum

Pyracantha
Rhododendron

F
F
F

F
F

F

C,F

C,F
C,F

F

Mahonia
Osmanthus

F
C,F

F
C,F
C;F
C,F

C,F
F
C,F
F
F

C,F
F

F

C,F
C,F

C,F
C,F
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Table 2. Gulde for Herbicide Selection - Narrowleaf and Broadleaf Evergreens (Continued)
Vantage

NARROWLEAf EVERGREENS
Arborvitae

YeN

SnapshotG

Surftan

Treflan

F

F

C,F
C,F

Cedar~

Cryptomeria
Chamaecyparis
Fir
Hemlock
Juniper
Leyland cypress
Pine
Spruce

Pendulum

C,F
C,F
C,F
C,F
C,F
C,F
C,F

C,F
C,F
C,F
C,F
C,F
C,F
C,F
C,F
C,F
C,F

C,F
C,F

C,F
C,F
C,F

C,F
F
F

F

C,F

C,F

F
F
F

F
F

F
F
F

F
F
F

F
F

F
C,F

F
F

F

C,F

F
F
F
F

BROAQLEAE EVERGREENS

Aucuba
Azalea
Barberry
Bayberry
Boxwood
Camellia
Euonymus
Holly
Leucothoe
Magnolia (Southam)
Mahonia
Mountain laurel
Osmanthus
Pittosporum
Pyracantha
Rhododendron

C,F
C,F
C,F
C,F
C,F

C,F
C,F
C,F
C,F
C,F
C,F

C,F

C,F
C,F
C,F
C,F
C,F

C,F
F

C,F
C,F
F
F
F
F
F
C,F
C,F

F
F
F
F
F
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1
Table 3. Gulde for Herbicide Selection - Deciduous Trees and Shrubs
Tolerant
Species

Acclaim

Caaoron,
Noroaac

Dacthal

Devrlnol

F

F

F

F

F

F

F

F

F
F
F

F
F
F
F
F

F

F
F

F
F

C,F

C,F

Barricade

Pennant

Eptam

Omamec

Gallery

C,F

F

C,F

F
F
F

DECIDUOUS TREES
Amelanchier
Ash
8eedl
Birch
Cherry
Crabapple
Dawn redwood
Dogwood
Elm
Ginkgo
Goldenchain tree
Goldenrain tree
Hawthorn
Honeylocust
Linden
Magnolia
Maple
Oak
Pear
Poplar
Redbud
Russian Olive

F

C,F
F

F
F
F
F
F

F

F
F

F
F

F
F
F

F
F
F

F
F
F

F
F
F

F
F
F
F

F
F
F
F

F

F

F
F
F
F

F

F
F
F
F

F

F

F
F

F
F
F
F
F
F

F

F
F
F

F
F
F
F
F

C,F

F
F
C,F
C,F
F
F

F
F
F
F

F
C,F
C,F
C,F

F
F
F

F

C,F
C,F

F

C,F

F
F

F

C,F

F

C,F
C,F
C,F

C,F
C,F
F

C,F
C,F

C,F

C,F

C,F

C,F
C,F
F

C,F
F
F
F
F
F
F
F
C,F
F
F
C,F

Sourgum~

Sourwood
(Qxvdendron)
Sweetgum
Sycamore
Tulip tree
Walnut
Willow
Zelkova

F

F
F

F
F

DEQIO!JQ!JS St:IB!JaS
Abelia
Cotoneaster
Crape myrtle
Deutzia
Euonymus
Flowering quince
Forsythia
Hibiscus
Honeysuckle
Hydrangea
Hypericum
Lilac
Nandina
Photinia
Privet

Bose
Spirea
Viburnum
Vrtex
Weigela
Wrtchhazel
(t:lamamelis)

F

C,F
F

F
F
F
F
F

F
F
F

F

F

F

F

F

F

F
F
F
F
F

C,F
C,F
C,F
C,F
F

F

C,F

F

C,F

F

C,F
C,F
C,F
C,F
C,F

F

F
C,F
C,F
F
F

C,F

1
This table should be used only as a guide. A 'C' indicates the herbicide is registered for use on that species when container-grown. An 'F'
indicates the herbicide is registered for use on that species when field-grown. Check the herbicide label for special considerations such as
variety, plant growth stage, rate adjustment, or application precautions prior to application.
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1
Table 3. Gulde for Herbicide Selection - Deciduous Trees and Shrubs (Continued)
Vantage

Pendulum

C,F

C,F

C,F
C,F
C,F

C,F
C,F
C,F
C,F
C,F
C,F

Snapshot G

Surflan

Treflan

CEQIC!.!Q!.!S !BEES
Amelanchier (serviceberry)
Ash
Beech
Birch
Cherry
Crabapple
Dawn redwood
Dogwood
Elm
Ginkgo
Goldenchain tree
Goldenrain tree
Hawthorn
Honeylocust
Linden
Magnolia
Maple
Oak
Pear
Poplar
Redbud
Russian olive

C,F

F
F
F

F
F
F

F
F
F
F

C,F
F

C,F
C,F
C,F
C,F
C,F
C,F
C,F

C,F

F

C,F
C,F
C,F

F
F

F
F
F
C,F
F

F
F

F
C,F

F

Sourgum~

Sourwood l()xydendron)
Sweetgum
Sycamore
Tulip tree
Walnut
Willow
Zelkova

C,F
C,F
C,F
C,F
C,F

C,F
C,F
C,F

F
.F

C,F
C,F

F

C,F
C,F
C,F
C,F
C,F

C,F
F
F
F

C,F

F
F
F
F
F

CEQIC!.!Q!.!S SttB!.!13S
Abelia
Cotoneaster
Crape myrtle
Deutzia
Euonymus
Flowering quince
Forsythia
Hibiscus
Honeysuckle
Hydrangea
Hypericum
lilac
Nandina
Photinia
Privet
Rose
Spirea
Viburnum
Vrtex
Weigela
Witchhazel (Hamamelis)
1

C,F
C,F
C,F
C,F
C,F
C,F
C,F
C,F

C,F
C,F

C,F
C,F
C,F
C,F

C,F
C,F
C;F
C,F

C,F
C,F

C,F

F

F
C,F
C,F
C,F
F
F

F
F
F
F
F

C,F
F
C,F
F
F
F
F

C,F
C,F
C,F
C,F
F

F

C,F

F
F
F
F

F

F

This table should be used only as a guide. A 'C' indicates the herbicide is registered for use on that species when container-grown. An 'P indicates the herbicide is registered for use on that species when field-Qrown. Check the herbicide label for special considerations such as
variety, plant growth stage, rate adjustment, or application precautions pnor to application.
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Table 4. Gulde to Those Weeda Which May Be Controlled by Herbicides Approved for Use In Ornamentals

Weed

Acclalm

Barricade

Baaagran

Betaaan

Caaoron,
Noroaac

Dacthal

Devrlnol

Pennant

Eptam

G
G
N

G
N

G
F
G
G
G
F
F
F

F

G

N

Gallery

GRASSES AND SEDGES
Annual bluegrass
Barnyardgrass
Bermudagrass
Cheat
Crabgrass
Fall panicum
Goosegrass
Johnsongrass (seedling)
Orchardgrass, fescue
Quackgrass
Small grains (volunteer)
Stinkgrass
Yellow nutsedge

N
F

G
G
N

G

G
G

N

N

N

N

N
N
N
N
N
N
N
N
N
N
N
N
F

p

G
G
N

G
G

p

F
F
N

G
G
G
G
N
N
G

G
G
G
G
G
G

G
F
F
F
N
N

G
G
G
G
N
N
G

G
G
G
G

N

G

N

p

G

N

G

N

N

N

F
N

aBQADLEAF WEEDS
Artemisia (wild
chrysanthemum)
Bittercress
Canada thistle
Carpetweed
Chickweed
Dandelion
Dock
Dodder
Dogfennel
Eclipta
Filaree·
Galinsoga (quickweed)
Groundsel, common
Henbit (deadnettle)
Horseweed (marestail)
Knotweed
Lambsquarters
Momingglory
Mustard
Nightshade
Pigweed
Prickly lettuce
Prickly sida
Purslane
Pusley, Florida
Ragweed
Red sorrel
Shepherdspurse
Smartweed
Sowthistle
Spurge, prostrate
Spurge, spotted
Velvetleaf
Veronica (speedwell)
Wild aster
Wild carrot
Yellow woodsorrel
(Oxalis)

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

F

p
N
N

G
G

N
N
N
N

N
G
G
G
G
G
G

p

G
N
N
F

N

p
p
p

G
G
G

G
G

p

p

F
F
F

p
p

G

G
G

F
G
N

N
F

G

F
F

F

G
G

G

G

G
G

N
N

G

N

N
N
F
N

p

N
G

N
N
N

G

N

G =good control, F =fair, P =poor, N =no control, and - =no information.

G
G
N

G
F
G
F

p

F

p

G

G
G

F
G

G

F

G

G

p

N

p

G

p

p

p

G
G

p

p

p

F
F
N

p

p

N

p

F

F

N
N
G

N

p

F

F

p

G
G

p

G
G

N

G
G

G
G

G
N
G
F
N
N
N
F
G

F
N

G

p

F
F

G

p

G
F

N
G
G

F
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Tabla 4. Guida to Those Weeds Which May Ba Controlled by Herbicides Approved for Use In Ornamentals (Cont'd)
Wead

Omamac

Pendulum

Vantage

Snapshot

Surflan

Traflan

p
G
F

G
G
N

G
G
N

G

G

G

G
G

G

G
G
G

G
G
G
G

G
G
G
G

G
G
G
G
G

F

N

F

N
N

N
N

N

N

N

G

G
N

F
N

G

F

G

G

G

G

G

G
G

N
p

G

G

~RASSES ANO SEO~ES

Annual bluegrass
Barnyardgrass
Bermudagrass
Cheat
Crabgrass
Fall panicum
Foxtails
Goosegrass
Johnsongrass (seedling)
Orchardgrass, fescue
Quackgrass
Small grains (volunteer)
Stinkgrass
Yellow nutsedge

p
G
G

G
G
N

G

G
G

G
G
G

G
G

G
G

N

N

N

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

N
F
N

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

G
G
N
N

G
N

f3BQAOLEAF WEEOS
Artemisia (wild chrysanthemum)
Bittercress
Canada thistle
Carpetweed
Chickweed
Dandelion
Dock
Dodder
Dogfennel
Eclipta
Filaree
Galinsoga (quickweed)
Groundsel, common
Henbit (deadnettle)
Horseweed (marestail)
Knotweed
Lambsquarters
Morningglory
Mustard
Nightshade
Pigweed
Prickly lettuce
Prickly sida
Purslane
Pusley. Florida
Ragweed
Red sorrel
Shepherdspurse
Smartweed
Sowthistle
Spurge, prostrate
Spurge, spotted
Velvetleaf
Veronica (speedwell)
Wild aster
Wild carrot
Yellow woodsorrel

G
G

N
p

F
p

p
F
F
N
N
F
G

G

G

G = good control, F =fair, P = poor, N = no control, and - = no information.

G

N

G

G
N

F
N

p
F

p
F

G

p
F

p
F

G

N

N

N
p

N
p

G
G

G

G

G

p

G

F

p
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Lawn Diseases
H.B. Couch, Plant Pathologist, Virginia Tech

Turfgraaa

COPPER SPOT
tGlolocercosohera
&Q[Qbil

Rate/1000 sq
ft[*2]

Bayteton WP 25%

1.0.2.0 oz

Cleary 3336 WP 50%

2.0oz

7-10days

Daconil 2787 WP 75%

4.Q.8.0 oz

7-10 days

Daconil 2787 4.17 E

6.0.11.0 oz

7-10 days

Dyrene4 E

4.0.8.0 oz

7-10days

RubiganAS

0.75-1.5 oz

7-10days

Eungo 50 WP 50%

4.Q.8.0 oz

Bentgrasses & Fescues
April-September,
Bluegrass July-August

Fungo 85 WP 85%

2.4-4.8oz

Bayteton WP 25%

2.().8.0 oz

RubiganAS

2.0oz

30days

Daconil 2787 4.17 F

3.0.11 .0 oz

April-June 7-1 Odays

Daconil 2787 WP 75%

2.().8.0 oz

7-10days

Bentgrasses

FAIRY RINGS

All turfgrasses

FUSARIUM BLIGHT
(fusadum culmorum and
Eusarium ooael

Bentgrasses
Bluegrasses esp.
Merion Kentucky
Eescues Ryegrasses

GRAY LEAF SPOT
(pyrjcu!arja grjseA,)

Chemical [*1]

St. Augustine-grass

HELMINTHOSPORIUM DISEASES
(a)
Melting-out (Drechslera Kentucky Bluegrass
~
Ryegrasses, Tall
Eescue
(b)
Zonate Eyespot
Bentgrasses
(Drenchs!era giganteal Bluegrasses
Bennudagrass
Eescues, Ryegrasses
(c)
Helminthospodum Leaf Bentgrasses
Spot (Bipolaris
Bluegrasses, Eescues
Ryegrasses
sorokjnjanA,)
(d)

Red Leaf Spot
(Drechslera
erythrospi!A,)

Beotgrasses

(e)

Helminthosporium
Blight (Drechslera
djctyoides)

Fescues,Ryegrasses

Season & Interval of
Appllcatlon

May-June 7-1 odays

Prolonged water soaking
of soil

April-June

(See next page)
July-August

April-August

April-June
(See next page)
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Disease

Turfgrass

Chemical (*1]

Rate/1000 aq
ft[*2]

Season & Interval of
Appllcatlon

(The following list of fungicides is cleared for the control of one or more Helminthosporium diseases. Select for the control of
incited leafspot diseases one of the products from the following list that is labeled for your particular problem.
Chipco 26019 WP 50%
1.50-2.0 oz
14-21 days

H~lminthosporium

POWDERY MILDEW

(Erysjphe gramjnjs)

Chipco 26019 2F

3.Q-4.0oz

14-28days

Daconil 2787 4.17 F

3.0-11.0oz

7-10days

Daconil 2787 WP

2.0-S.O oz

7-10 days

Dyrene4F

2.Q-4.0oz

14-28days

ForeWP80%

4.0oz

Manzate 200 DF 75%
Vorlan 4.17F

3.0-S.O

Bermudagrasses,
Bluegrasses

Bayleton WP 25%

1.0-2.0oz

June-September 15-30 days

Fescues

Banner 1.1EC

1.0-2.0oz

14-28days

Bentgrasses,
Bluegrass

Aliette WP 80%

4.0-8.0oz

July-August 14-21 days

Ryegrasses,
Bermudagrass

Banol 6F

1.33-4.0oz

7-21 days

Fescues,
Zoysia

KobanWP30%

4.0-S.O

7-21 days

2.0oz

PYTHIUM BLIGHT

(P. aphaoiderrnatum and

p ultjmum)

Subdue2E

1.0-2.0oz

10-21 days

Terraneb SP

4.0oz

5-7 days

Bentgrasses,
Bluegrass

Banner 1.1EC

2.0-4.0oz

July-August 14-21 days

Bermudagrass,
Ryegrasses

Bayleton WP 25%

1.0-2.0oz

7-10days

Fescues,
St. Augustinegrass

Chipco 26019 WP 50%

1.50-2.0oz

14-21 days

Zoysia

Chipco 26019 2 F

3.Q-4.0oz

14-28days

Daconil 2787 4.17 F

3.0-11.0 oz

Daconil 2787 WP 75%

2.0-8.0oz

Dyrene4F

4.0-8.0oz

ForeWP80%

4.0oz

Bluegrasses esp.
Merion Kentucky

Banner 1.1 EC

1.0-2.0oz

July-September 14-21 days

Ryegrasses esp.
Manhattan and

Bayleton WP 25%

1.0-2.ooz

15-30days

Pennfine
Zoysia

Dithane M-45 WP 80%

4.0oz

7-10 days

ForeWP80%

4.0oz

7-10days

Manzate 200 DF 75%

3.Q-4.0oz

7-10days

Bentgrasses,
Bluegrasses,

Bayleton WP 25%

1.0-2.0 oz

May-June
15-30days

Fescues,
Ryegrasses

Banner 1.1EC

2.0oz

August-September
14-21 days

Chipco 26019 2F

4.0oz

7-21 days

Chipco 26019 WP 50%

2.0oz

7-21 days

Cleary 3336 WP 50%

2.0oz

7-10 days

RHIZOCTONIA BLIGHT

("Brown patchj
(Rhjzoctonja solani)

10-14days

RUST

(Puccinia gram in is f.
sp.~

<Puccjnja coronataJ
<Puccinja Zoysae)

RED THREAD

(laetisaria fucjformis)

LAWN: Lawn Diseases 133
Turfgrass

Rate/1000 sq

Chemlcal~]

ft[*2]

Season & Interval of
Appllcatlon

Dac:onil 2787 4.17 F

3.0-11.0 oz

7-10days

Daconil 2787 WP 75%

2.0-S.Ooz

5-14 days

Varian 4.17F

2.0oz

14-28days

Bentgrasses,
Bluegrasses

Banner 1.1 EC

1.0-2.0oz

1 application in October or
early Spring before grass

esp. Merion Kentucky

Bayleton WP 25%

1.0-2.0oz

growth begins

Meadow Fescue,
Red Top

Cleary 3336 WP 50%

4.0-8.0oz

Ryegrass

Fungo 85 DF 85%

2.4-4.8oz

Fungo 50 WP 50%

4.0-8.0oz

Bentgrasses,
Bluegrasses

Banner 1.1 EC

1.0-2.0 oz

Late June-October 14-28
days

Bermudag~

Bayleton WP 25%

1.0-2.0 oz

30days

Chipco26019 2F

3.0-4.0oz

14-21 days

STRIPE SMUT

(U&lilDgg mrifgcmi&l

SCLEROTINIA DOLLAR
SPOT
(S bgmec>eQCM>A)

RyegrEEses
Fescues,
Zoysia

SNOW MOLDS
FLSarillll ~
(MicrOOc>c~ ojyalisl

T~ula Blight

( ·ncaramucld

T. jstitsariensisl

Bentgrasses
Bluegrasses

Chipco 26019 WP 25%

1.5-2.0 oz

14-21 days

Cleary 3336 WP 50%

2.0oz

3 applications only
7-10 days

Daconil 2787 4.17 F

3.0-11.0 oz

7-14 days

Daconil 2787 WP 75%

2.0-S.Ooz

7-14 days

Dyrene 4F

4.0-S.Ooz

10-14days

Fungo 85 WP 85%

0.6-1.2 oz

Fungo 50 WP 50%

1.0-2.0 oz

RubiganAS

0.75oz

10-21 days

Varian 4.17F

2.0oz

14-28days

Fall to spring

Bayleton WP 25%

2.0-4.0oz

Bermudagrass,
Ryegrass,

Chipco 26019 WP 50 %

2.0-4.0oz

Fescues,
Zoysia

Chipco 26019 2 F

4.0-8.0 oz

Fungo 85 DF 85 %

1.2oz

Fungo 50 WP 50 %

2.0oz

RubiganAS

8.0oz

Varian WP 50 %

2.0oz

Bayleton WP 25 %

2.0-4.0oz

Chipco 26019 WP 50 %

2.0-4.0oz

Chipco 26019 2F

4.0-8.0 oz

Dyrene 4F

4.0oz

Bentgrasses,
Bluegrasses
Ryegrasses,
Fescues

3 applications only
10-14days

~ * 1~ Denotes either chemical, coined name of the material, or representative trade name.

Fall to spring

*2 Except where indicated, all materials should be applied in 1.0-2.0 gal water per 1000 sq ft. Lower rates are to be used in preventive programs;
higher rates are to be used in corrective programs.
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Lawn Insects
W. H Robinson, Extension Entomologist, Virginia Tech
R.N. Waghray, Extension Entomologist, Fairfax County
Weather can greatly influence the growth and development of turfgrasses. A warm season with good rainfall stimulates
turfgrasses to grow rapidly, and cool, dirt conditions slow the growth of the turf. Insects and mites are also influenced
by weather conditions. Outbreaks of chinch bugs and sod webworms often occur during years with hot, dry springs and
summers. White grubs may have increasing damaging levels without adequate moisture in the soil. White grub eggs
absorb moisture from the soil within 5-7 days after they have been laid. In the absence of moisture they will die. When
cool wet springs and summers occur, chinch bugs and sod webworms populations may not be a problem the fall and
spring of the following year.
Unnecessary pesticide use on home lawns can be avoided by paying close attention to existing water conditions and
turfgrass growth. A healthy lawn can support few pests and show no damage whereas a stressed lawn will be very
susceptible to insect injury. If a homeowner wants to control an insect or mite problem in a lawn, they should first
identify the pest, know the pest's life cycle and consider control strategies.
Control of insects and mite pests of turfgrass is best achieved by considering lawn insects in above ground and below
ground categories. For the later is essential to get chemicals into the soil; for the former, the grass blades and ground
surface should be treated so as to get a minimum of washoff and soil penetration by rain or watering. Emulsifiable
concentrates provided the greatest residual on grass blades and lest immediate penetration into the soil. Wettable
powders provide good residual control and dust and granular formulations move down into the thatch and soil. White
grubs (masked chafer, May beetle, Japanese Beetle, billbugs, etc.) digger wasps, and ants are below-0 ground pests. Sod
webworms, cutworms and chinch bugs inhabit the thatch near the soil surface, but feed on grass blades. Leafhoppers,
fruit flies, and mites also feed on grass blades and are above ground pests. A thorough understanding of the feeding
habits of the insects will result in cost effective and environmentally sound pest control.

Insect Pest

Insecticide

Formulation

Remarks

ANTS

Carbary! (Sevin)
• Liquid Sevin
• Liquid Lawn and Garden
Insect Control

27%F
2F

Use as localized treatments and nesting
area according to label directions. A
general area application may not be
necessary. Use of other lawn insect
controls will also control ants.

Piazinon 2
• Spc<?tracide diazinon
hquid
• Diazinon 2E
• Diazinon Plus
Diazinon Granules

CH/NCH BUGS

2EC
2EC
2EC
2G

Chloroyrjfos <oursban) *
•Lawn Insect Spray
• Dursban 1E
• Ortho Lawn and Insect
Spray

5.3% EC
1 EC
1 %EC

Diazinon 2
•Spectracide diazinon liquid
•Diazinon 2E
•Diazinon plus
•Diazinon Granules

2EC
2EC
2EC
2G

Chinch Bugs are a problem in sunny
areas. Water grass before treating, water
in after treatment. To spray, mix the
suggested amount of insecticide in 15-30
gal of water for 1000 sq ft. Large sprayers
are best. Apply in April- May and repeat 12 times at 2-3 week intervals if necessary.
Grub proofing applications will not control
chinch bugs. Do not water or mow grass
for 2-3 days after application. Repeat
treatment during summer and fall if 15-20
- - - - - - - - - - - - - - - - - - - chinch bugs are present per sq ft.
Use endQphyte enhanced fescue ancl
Carbary! (Seyjn)
ryegrass to elimjnate oosticide yse and for
27%F
•Liquid Sevin
long teem non-chemical control tactjcs.
2F
•Liquid Lawn and Garden
Reduce use of fine fescue (red) in sunny
Insect Control
areas, reduce thatch and avoid spring
fertilization with high nitrogen.

~~~~~::r:~~:;;:~11±~1~;[~f-:[11~~i~,11
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Insect Peat

Insecticide

Chincl1 bugs (continued)

QblQC'2llCik2S (Cu~baa)*
• Lawn Insect Spray
• Dursban 1E
• Ortho Lawn and Insect
Spraban
• Ours
Grub and Insect
Control

CUTWORMS

SOD WEBWORMS

1.14%G

2F

QarbaClll (Sevial
• Liquid Sevin
• Liquid Lawn and Garden
Insect Control

27%F
2F

2EC
2EC
2EC
2G

QblQC'2llCik2S (Cu~bao)*
• Lawn Insect Spray
• Dursban 1 E

5.3% EC
1 EC

QblQC'2llCifQS (Cu~baal*
•Lawn Insect Spray
• Dursban 1E
• Ortho Lawn and Insect
Spray

5.3% EC
1 EC
1%EC

CiazjnQa 2
• Spectracide diazinon
liquid
• Diazinon 2E
• Diazinon Plus
CacbaNI <Sevial
• Liquid Sevin
• Liquid Lawn and Garden
Insect Control
CiaziaQD 2
• Spectracide diazinon
liquid
• Diazinon 2E
• Diazinon Plus

Remarks

15.3% EC
1 EC
1%EC

lsofeagbQS lOftaaQO
.OftanQl21asectiQida

CiazinQn 2
• Spectracide diazinon
liquid
• Diazinon 2E
• Diazinon Plus
• Diazinon Granules

MITES (Clover mite)

Formulation

Application in the evening is preferred and
should not be watered in the following
treatment. Sprays are preferred; apply by
mixing with 10-20 gal of water. Do not cut
grass for 1-3 days after application.
Do not irrigate following liquid application
unless specified on label. Treat when
larvae are noticed in late fall and early
spring. Use resistant turfgrass or
endophyte enhanced perennial ryegrass or
tall fescue to reduce pest populations.

Treat in spring and/or fall when mites are
active. Mites are in egg stage during
summer. A second application may be
necessary 10-14 days later.

2EC
2EC
2EC
27%F
2F

2EC
2EC
2EC

QblQCl2llCik2s (Cucsbaal *
• Lawn Insect Spray
• Orthochlor
* Dursban 1 E
• Ortho lawn and Insect
Spray

5.3%EC
12.6% E
1 EC
1%EC

lsofimgbQS lOftanQI)
• Oftanol 2 Insecticide

2F

BaQillus tbuciagiaasis ~c
kyrstakj (B T )
• Sod Webworm Attack
• Dipel Dust
• Bactospeine

20%WP
0.0480
10%F

Most damage occurs in spring and early
summer; adults are present in the fall.
Consult label for instructions on watering
the turf before or after treatment. Sprays
are preferred; apply by mixing with 10-20
gal of water. Do not cut grass for 1-3 days
after applications. Use resistant turfgrass
or endophyte enhanced perennial ryegrass
or tall fescue to reduce pest populations.
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Insect Pest

Insecticide

WHITE GRUBS

Bacillus oopilljae ( Milky
Spore disease) for
Japanese beetle only; not
effective on other grub
species.
• Grub Attack
• Japademic /Doom

(Japanese beetle, masked
chafer, Asiatic garden beetle,
etc.)

Chlomyrifos (Dursban)*
• Lawn Insect Spray
• Orthochlor
• Dursban 1E Dursban Grub
& Insect Control
Djazjnon 2
• Spectracide Diazinon
liquid
• Diazinon Granules
• Diazinon Soil & Turf
Insect Control
• Diazinon 5% Granules
lsofenphos (Oftanol)
• Oftanol Grub Control
•Oftanol 2 Insecticide

Formulation

0.016%

5.3%EC
12.6% E
1 EC
1.14%G

Remart<s

Apply 1 level teaspoonful in spot 5 feet
apart with 5 feet between rows. This
results in a rate of 8 lb/ per acre. If the
powder is broadcast or applied with a
spreader use at least 30 lbs per acre. 11.§
most effectiye aaajnst Japanese beetle
grub§. Identification of grub species is a
must before using these products.
Pesticides provide effective control of
grubs. Best results obtained when grubs
are young and thatch is 1/2 inch and
pesticides are watered in with 112 inch of
water.

2%EC
2G
5G
5G

1.5G
2F

Oftanol is a long-lasting insecticide. One
Application per year at the label
recommended rate is sufficient; quicker
results will be obtained if the G
formulations is watered-in. Grub control
chemicals should only be used where
grubs are more than 6-1 OI sq ft.
Preventive treatments are not
recommended because grub populations
vary according to the season and species.
Reducing thatch will increase the chance
of better control. Diazinon and Dursban
will not penetrate to the soil if thatch is
more than 112 inch thick

*Whenever Dursban is used, keep it out of fish pools and other bodies of water. Do not apply where runoff is likely to occur. Keep children and pets off
treated area until spray is dry, or until granules are watered into the soil and area is dry.
1 Commercial products are named here 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 for homeowner use.
2 Not registered for use on golf courses or sod farms.
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Lawn Weeds
S.W. Bingham, Extension Weed Scientist, Virginia Tech
Turfgrasses are used to beautify grounds around homes, businesses, industries, parks, educational facilities, and on golf
courses. Quality is a relative term and is dependent upon the level of management that the lawn is provided. High-quality
lawns do not happen by accident. High quality is dependent on many factors such as turfgrass variety, fertilization, irrigation,
soil type, and pest management. One important consideration is the correct use of herbicides for weed control.
Weeds will compete with turfgrasses in lawns for space to grow as well as for water and nutrients. Most weeds reduce the
quality of the lawn by their irregular growth in relation to the turfgrass. Sometimes weeds grow faster and appear above the
desired clipping height in 1 or 2 days. Uneven texture and height of weedy grasses gives an undesirable low-quality
appearance. When weeds are controlled and other management practices are improved, the quality of the lawn is improved.
Gradually over the years, an excellent arsenal of herbicides has been developed for weed control in lawns. This publication is
directed toward lawn turfgrasses including bluegrass, tall fescue, fine fescue, ryegrasses, and bermudagrass. These
recommendations are not intended for bentgrass or bermudagrass under golf green management.

Preemergence Control of Crabgrass
Annual grasses are effectively controlled with preemergence and postemergence herbicides. Crabgrass, foxtail, and
barnyardgrass are all quite effectively prevented by a ·number of preemergence compounds. In addition, each basic herbicide
ingredient may be formulated into many products (sometimes 25 or more). With a wide variety of formulations, it is
important to follow label instructions carefully. The preemergence herbicides are applied in early spring before seedling
crabgrass can be observed. Generally, it is too late when you see the seedling emerging in the lawn. Spring application of
preemergence herbicides will be sufficiently degraded or lost during the summer to allow fall seeding of thin turfgrass areas.

Basic Choices of Preemergence Herbicides
Benefin (Balan): Apply 2 3/4 lb of 2.5% granular (gran) per 1000 sq ft in late winter or early spring before crabgrass
seedlings emerge. A second application after 2 months may be required to maintain effective crabgrass control into late
summer and fall.
Bensulide (Betasan): Follow label directions for proper rate. Suggestions are 7 1/2 oz of a 4 lb/gal EC, 3 1/4 lb of 7% gran,
or 1.8 lb of 12-1/2% gran per 1000 sq ft for crabgrass control. When the low label rate of 7-1/2 lb active ingredient (a.i.) per
acre (6 oz of a 4 lb/gal formulation) is used, a second application may be desirable to prevent late germinating crabgrass
establishment. This application may be made about 4 months after the initial treatment.
Dithiopyr (Dimension): Use 11/2 oz of a 1 lb/gal EC per 1000 sq ft for preemergence crabgrass control. The most
optimum timing is at crabgrass germination period. It may be used in warm and cool season turfgrasses. Dimension is for
use by professional turfgrass applicators only. Early postemergence control of crabgrass (before crabgrass begins to tiller) is
also provided by dithiopyr (see under postemergence).
DCPA (Dacthal): Use 1/3 lb of 75% wettable powder (WP) or 4-1/2 lb of 5% gran per 1000 sq ft. A second application after
2 months at one-half the regular rate is required to control late germinating crabgrass. Newly seeded turfgrass may be treated
with DCPA after turfgrass has grown s~fficiently to require 2 clippings.
Oxadiazon (Ronstar): Use 3 to 4 lb of 2% gran per 1000 sq ft in early spring prior to crabgrass emergence. Lawns containing
red fescue are not sufficiently tolerant for Ronstar treatment. Excellent results have been obtained on bluegrass and
bermudagrass lawns. Tall fescue and perennial ryegrasses are sufficiently tolerant to oxadiazon at the low label rate (2-1/3 lb
of 2% gran per 1000 sq ft). Ronstar is not used on home lawns.
Pendimethalin (Turf Builder plus Halts, PreM): Apply in spring before emergence of crabgrass using 3-1/3 lb of Turf Builder
plus Halts per 1000 sq ft. This rate is equivalent to 1-1/2 lb per acre of pendimethalin and about 0.9 lb of nitrogen per 1000
sq ft. Use spreader settings provided on product as a guide for calibration. Professional applicators may use a 60 WDG
formulation.

138 LAWN: Lawn Weeds
Prodiamine (Barricade): The rate of Barricade 65WG varies with the type of turf grass and the annual grass being controlled.
For crabgrass control, use 0.3 to 0.4 oz of 65% WG in bermudagrass, tall fescue, bluegrass, red fescue, perennial ryegrass,
and some creeping bentgrasses ( not putting greens ).
Siduron (Tupersan): Apply in spring just before expected emergence of crabgrass. Use 6 to 9 oz of 50% WP per 1000 sq ft
on established turfgrasses or 4-1/2 oz of 50% WP on new spring plantings. A second application of 4-1/2 oz of the 50% WP
is needed about 1 month later in the new lawn to maintain a desirable level of crabgrass control during the summer. Do not
use on bermudagrass lawns. Tupersan can be used at any stage of turfgrass development. Either rainfall or irrigation is
necessary within 3 days after treatment for best results (112 inch).

Goosegrass Control
Oxadiazon (Ronstar): Apply 3-1/2 to 4 1/2 lb of 2% gran per 1000 sq ft for goosegrass control in bermudagrass and
bluegrass. In perennial ryegrass and tall fescue, use 2-3/4 to 3-1/4 lb of 2% gran per 1000 sq ft. Oxadiazon (one application)
has consistently given a high level of goosegrass control for a full season. Ronstar is not for use on home lawns.
Prodamine (Barricade): The maximum amount of Barricade per 1000 sq ft varies with the type of turfgrass and the annual grass
to be controlled. Apply 0.4 oz of 65 WG per 1000 sq ft before any annual grass germination. In bermudagrass and tall fescue,
repeat with 0.4 oz after 60 days. In bluegrass and perennial repeat with 0.15 oz per 1000 sq ft. Red fescue and creeping
bentgrasses are not sufficiently tolerant to receive a second treatment. Do not use on putting greens.
Benefin (Balan): Use 2-3/4 lb of 2.5% gran formulation per 1000 sq ft in early spring and repeat at 2 lb 2.5% gran after 8
weeks. (The second treatment should be timed just before goosegrass begins to germinate in late spring.) Oxadiazon may be
substituted for the second treatment if desired. Oxadiazon is not for use on home lawns.
Benefin plus oryzalin (XL Herbicide): This combination of herbicides may be used for crabgrass, goosegrass, and other
annual grasses in warm-season turfgrasses (bermudagrass). For crabgrass control, use 2-1/2 lb of a 1%plus1 % formulation in
early March and repeat the treatment after 8 weeks in areas where goosegrass has been experienced during the past few years.
Do not use on cool-season turfgrasses.

Postemergence Control of Summer Annual Grasses
DSMA. MSMA. and others (several products): Various postemergence herbicides are available for crabgrass control;
however, some discoloration of the turfgrasses is expected for 2 to 3 weeks after each use. For best results, apply the
herbicides to the infested area while crabgrass is small (less than 1-inch tall) and repeat the application 7- to 10-days later.
Many formulations are available and usually contain the words "Crabgrass killer" in the trade name. The active ingredient is
usually one of the following: DSMA, MSMA, DMA, MAMA, and other arsenicals. Label directions must be followed for
the correct rate from the various formulations.
Dithiopyr (Dimension): Use 1 1/2 oz of a 1 lb/gal EC per 1000 sq ft for postmergence crabgrass control. The optimum
timing is at crabgrass germination and before any tillering is observed. It is used on cool and warm season turfgrasses and
may be mixed with MSMA or Acclaim for postemergence control of crabgrass which has begun to tiller (up to 3 tillers). It
is for use by professional turf applicators (only).
Fenoxaprop (Acclaim) Use 0.34 oz of a 1 lb/gal EC for postemergence control of seedling untillered crabgrass. This
herbicide may be tank mixed with preemergence herbicides for longer control periods. Acclaim may be repeated after further
preemergence of crabgrass. Crabgrass up to four tillers may be controlled; however, the rate required increases to 0.73 oz per
1000 sq ft. Do not use on bermudagrass turf. Avoid use on drought stressed crabgrass.
The majority of homeowners prefer the preemergence method of crabgrass and goosegrass control to prevent the unsightly
discoloration of the turfgrass and browning of dying weeds. Goosegrass is controlled much better by preemergence method.
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Relative Annual Grass Control Effectiveness for Preemergence
and Postemergence Turfgrass Herbicides

Herbicide

ecnm1m101

Benefin
Bensulide
DCPA
Dithiopyr
Oryzalin
Benefin +
oryzalin
Oxadiazon
Bensulide +
oxadiazon
Pendimethalin
Prodiamine
Benefin +
trifluralin
Siduron

eg111m1[g1ai
Dithiopyr
DSMA, MSMA
Fenoxaprop
Dithiopyr +
MSMA
Dithiopyr +
feno~r~

Crabgrass

Goosegrass

Annual bluegrass

Foxtail

s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s

I
R
I
I
I
S-1

s
s
I
s
S-1
s

s
s

S-1

s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s

s

S-1
S-1
S-1

A

R

I
1-R
I
S-1

R

S-1

Sandbur

No. of Treatments
Annually

2
1-2
2
1

S-1
S-1

2
1
1
1-2

S-1

2
1
2
2
1

2-6
2
1

1An S=weed succeptibility, !=intermediate tolerance, good control at times with high rates, sometimes poor, may require more treatments
per year, and R=resistant in most instances, poor control usually less than 70%
2The number of trestments annually to give the listed performance rating for these weeds. Lower label rates require additinal applications.

Tolerance of Established Turf grasses to
Weedy Annual Grass Herbicides 1

Herbicide

ecnm1m101

Benefin
Bensulide
Bensulide +
oxiclazon
DCPA
Dithiopyr
Oryzalin
Oxadiazon
Pendimethalin
Prodiamine
Siduron
Benefin +
oryzalin
Benefin +
trifluralin

eg111m1m1ai

Dithiopyr
DSMA, MSMA
Fenoxaprop

Finefescue

Zoysiarass

s

T
T
T

T
T

T

T
I
1-T
I
S-1

S-1
T
I
T

T
T
T
T
T
T
T
T

Kentucky
bluegrass

Bermudagrass

Tall fescue

Perennial
ryegrass

T
T
T

T
T
T

T
T
T

T
T
T

T
T
T
T
T
T
S-1

T
T
T
T
T
T
I
T

T
T
T
T
T
T
T
T

T

T

T

1-T

T
1-T
T

T
T
S-T

T
1-T
T

T
T
1-T

T

s

T
T
I
T

T
1-T
T

1Relative tolerance is represented by: T=tolerant l=use with caution at lower rates, intermediate or marginally tolerant, may cause injury and

thinning, S=turfgrass is not sufficiently tolerant and/or not registered for use.
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Control of Perennial Weedy Grasses
Dallisgrass: The labels on postemergence crabgrass killers (DSMA, MSMA) discussed above contain instructions for
dallisgrass control. Usually, the higher rate listed on the label is utilized and 3 applications at 7-day intervals are required.
Remember, the turfgrass will be discolored (yellowish) for 4 to 6 weeks. The application is made during active growth of
dallisgrass and the turfgrass. Manage the turfgrass to encourage complete cover during a short interval after removing the
dallisgrass.
Orchardgrass. Ouackgrass. Bermudagrass. Tall Fescue: These undesirable perennial grasses cannot be selectively controlled.
For non-selective control, use glyphosate (Roundup) as directed in the labeling of the formulation. The undesirable perennial
grass is allowed to grow to 4- to 6-inch height before treatment. At 1 week after treatment, remove the shoots of the dead
grasses and reseed in the surface of the soil. The area may also be resodded if desired.
It is essential that the weedy perennial grass be in an active growth stage at the time of treatment.

Broadleaf Weed Control
The phenoxy herbicides (2,4-D and related compounds) are taken up through plant foliage and then moved throughout the
plant. They are extremely active in low concentrations and care must be taken to see that they do not contact desirable
ornamental and garden plants. When applied as a spray, spray drift must be prevented. Spray when the wind is not blowing,
keep the sprayer pressure low (20 to 30 psi), use a nozzle that will deliver large droplets rather than a fine mist (8003 fan
type, TK 2.5 flooding tip, or equivalent), and keep the nozzle as close to the ground as feasible. Hose proportioners are widely
advertised for applying the pesticides. It is difficult to apply growth regulator herbicides through hose proportioners without
drift of the spray to desirable plants or to obtain uniform coverage with the herbicide. Do not use a sprayer that has contained
a growth regulator herbicide to spray shrubs and garden plants or injury may occur.
Several herbicides have been combined with fertilizers to facilitate application. As the 2,4-D-like materials are primarily
active through the foliage, applications must be made at the time when the material will adhere. This is usually in the
morning when a light dew is on the grass and weeds. Dicamba (Banvel-D) is active through the soil and taken up by the plant
roots as well as through the plant foliage. Because of its soil activity, granular formulations of dicamba usually give better
control of many weeds than the 2,4-D-like materials. It also controls weeds such as dock and red sorrel (sheep sorrel) that are
resistant to the phenoxy herbicides. Numerous cases of injury have resulted when "weed-and-feed" formulations containing
dicamba were applied in the root area of desirable ornamentals. Injury is increased by over-application in an attempt to fertilize
shrubs and trees with the "weed-and-feed" materials. Movement of dicamba in the soil is influenced by soil type and rainfall.
Sandy soil or heavy rainfall increase the chance of injury.
2.4-D: Some common weeds that are controlled with 2,4-D in lawns are bittercress, buttercup, wild carrot, catsear, chickory,
cranesbill, dandelion, hawkweed, mustards, pennycress, broadleaf and narrow-leaf plantains, pepperweed, pony foot,
shepherds'purse, sowthistle, curl thistle, musk thistle, and others. Spotted knapweed and wild garlic are controlled with some
difficulty. Use 1-1/2 lbs of 2,4-D in 30-50 gals of water per acre. This would be equal to about 2 1/4 tablespoons (4 lbs per
gal acid equivalent) of 2,4-D in 1 gal of water for each 1000 sq ft. Apply either in late fall or early spring when the weeds and
turf are actively growing. Active growth of weeds is usually sufficient when mid-day temperatures exceed 60°. The late fall is
usually preferred because there is less likelihood of injury to desirable plants from spray drift. A large number of lawn weeds
are young and more succeptible in the fall. Do not apply near susceptible plants (tomatoes, grapes, roses, beans, etc.). Do
not use on new turf until grass has been mowed twice. White clover will be damaged, but recovers. Spraying during hot dry
periods may cause injury to the grass.
Dicamba (Banvel): Dicamba kills certain weeds that are resistant to 2,4-D. Dicamba is a good selection for knotweed,
smartweed, curly 4ock, red sorrel, bedstraw, chickweeds, ground ivy, blackmedic, knawel, white clover, yarrow, lespedeza,
prostrate and spotted spurge, purslane, henbit, and several of the weeds listed for 2,4-D. Dicamba is used at a lower rate than
2,4-D. Use 2 tsp of a 4 lb/gal Banvel formulation in 1 gal of water per 1000 sq ft. Do not apply dicamba to the root area of
shallow-rooted shrubs and trees. Dicamba fails to adequately control plantains.
2.4-D and dicamba (several formulations): A tank mixture of 2,4-D and dicamba has consistently controlled a wide range of
broadleaf weeds (see list under both 2,4-D and dicamba above). Several formulations are available in which the 2 herbicides are
already mixed for use on turfgrasses. The ratios of 2,4-D to dicamba in the formulation mixtures are usually about 3 to 1 or 4
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to 1, respectively. The total active ingredient should not exceed about 1-1/2 lb/A including 2,4-D and dicamba combined for
most weeds.
Mecoprop (MCPP): White clover, chickweeds, hop clover, lespedeza, and spotted spurge (seedlings) are controlled quite well
with mecoprop at 1-1/2 to 2 lb/A (4 tbsp of 2.5 lb/gal acid-equivalent mecoprop in 1 gal of water per 1000 sq ft).
2.4-D plus mecoprop: A tank mixture or formulation containing both is more commonly used than mecoprop alone. The
mecoprop has a limited spectrum of susceptible broadleaf weeds and 2,4-D is mixed with mecoprop to provide better control
of a wide range of weeds. See weeds listed under 2,4-D and mecoprop for the effectiveness of the mixtures.
2.4-D plus mecoprop plus dicamba: Tank mixtures and formulations of three-way mixtures are sometimes used. These
mixtures are utilized to reduce the level of dicamba needed to obtain good weed control. These are excellent formulations of
broadleaf herbicides that provide a broad spectrum of weed control. In many instances, however, all three active ingredients are
not required for excellent weed control. In some cases the amount of dicamba in the formulated mixtures is too low.
2.4-D plUs dichl01prop (Weedone DPC): Use 1 1/8 - 1 1/2 oz of 1.85 lb/gal of each 2,4-D and dichlorprop formulation per
1000 sq ft after broadleaf weeds are growing actively. Dandelions, plantain, white clover, chickweed, henbit, and other weeds
that are rosettes during winter are best controlled with fall applications. Yellow woodsorrel, a summer annual requires
treatment in mid to late spring. Groundivy responds to dichlorprop but may require more than one application per year.
Knotweed and spurges must be treated in spring or summer, respectively, while these weeds are in seedling stage. Use in
lawns, parks, golf courses, athletic fields, and industrial turfgrass areas. Do not use on bentgrass greens or tees. May be used
. at 6 to 10 weeks after seeding new lawn (mow at least twice). Weedone DPC is for professional weed control by professional
turfgrass maintenance personnel only.
2.4-D plus triclopyr (Turflon D and Turflon II Amine): A broad spectrum of broadleaf weeds is controlled using 1-1/2 oz of a
2 plus 1 lb/gal formulation. For certain hard-to-kill broadleaf weeds, a second application may be made after 4 weeks
(groundivy, wild violets, woodsorrel, spurges, and speedwell). Apply second application only if needed for living plant or
regrowth. This formulation may be used in cool-season turfgrasses (tall fescue, bluegrass, and perennial ryegrass). Turflon II
Amine is to be used only under the direct supervision of commercial applicators responsible for turf weed control programs.
Triclopyr plus clopyralid (Confront): Use at 0.6 to 0.75 oz per 1000 sq ft after broadleaf weeds are actively growing. Use
only on Kentucky bluegrass, tall fescue and perennial ryegrass. Confront provides control of blackmedic, white clover,
henbit, catsear, common chickweed, mouseear chickweed, dandelion, Shepherds'purse, Pepperweed, musk thistle, and others.
Confront is used only under direct supervision of commercial applicators responsible for turf weed control programs.
Do not apply Confront to runoff areas where water flows onto succeptible crops.
Do not apply to soils containing sinkholes over limestone bedrock or fractured surfaces.
Do not apply to sand or loamy sand soils, over shallow water table.
The availability of many formulations of the various broadleaf herbicides that vary in amount of active ingredient make it
difficult to establish a general rate to apply to 1000 sq ft or to determine the proper amount of formulation to use. With a 4
lb/gal formulation, 1 qt contains l lb of active ingredient and a rate given in lb/A is equal to qt/A. To convert to small areas,
1 qt/A = 1-1/2 tbsp/1000 sq ft.

Conversion for Small Area Application
Rate
desired

Formulation available

----·-----···-·--···---------------------------·---------------1 lb/gal
4 lb/gal
2~al

Formulation available

----------------------------------------------------------4 lb/gal
1 lb/gal
2 ib/gal
Tablespoons/1000 sq ft

~ere

Qua

1/3 lb/A

1-1/2

1/21b/A

2

1 lb/A

4

2

1-1/2 lb/A

6

3

21b/A

8

'J/4

3/8

2-1/4

1-1/8

9/16

1/2

3

1-1/2

'J/4

6

3

1-1/2

9

4-1/2

2-1/4

6

3

1-1/2

12
4
2
One quart per acre is equal to 1-1 /2 tablespoons per 1000 sq ft.
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Tolerance of Established Turfgrasses to Postemergence
Broadleaf Herbicides 1
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T
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T
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1Relative tolerance is represented by: T=tolerant, l=use with caution at lower rates, intermediate or marginally tolerant, may cause injury and
thinning, S=turfgrass is not sufficiently tolerant and/or not registered for use

2,4=b

Zoysiagrass
Crabgrass and Goosegrass Control
Zoysiagrass is utilized in Eastern Virginia for lawns to some degree and herbicides suggested for control of annual grasses in
established zoysiagrass turfgrass included: benefin, bensulide, oxadiazon, prodiamine, and siduron. Oxadiazon is particularly a
good choice where goosegrass is part of the problem. See previous sections for rates and timing of applications. DSMA and
MSMA may also be used for postemergence crabgrass control in zoysiagrass turfgrass.

Broadleaf Weed Control
MCPP and 2,4-D are utilized for control of many broadleaf weeds in zoysiagrass turfgrass. Read label directions for inclusion
of this turfgrass. In many instances, labels will indicate established turfgrasses and will have a list of turfgrasses excluded
from label use. In most cases, zoysiagrass turfgrass is not listed as an exclusion. On some labels, tolerant turfgrasses are
listed and formulations for use on zoysiagrass can be specifically selected.
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Insects in Recreation Areas
W. H Robinson, Extension Entomologist, Virginia Tech
Pesticide

OUTDOOR ANTS

Appllcatlon and Remarks

chlorpyrifos

A general control program for ants is not
recommended. If they are a serious
pest, the nests should be located and
ORTHO Lawn and Garden spray 1% EC treated. Place the spray or granules in the
---------------------------------------------------------------------------- nest openings, then cover with dirt.
diazinon
SPECTRACIDE 2 EC
SPECTRACIDE 2 G
DURSBAN 1 EC

carbaryl

CHIGGERS

SEVIN27%
Lawn and Garden Insect Control

chlorpyrifos
DURSBAN1EC
diazinon
SPECTRACIDE 2 EC
SPECTRACIDE 2 G

BLOOD FEEDING FLIES
(Deer flies,
adult mosquitoes,
black flies)

MOSQUITO
LARVAE

carbaryl

SEVIN27%
Lawn and Garden Insect Control

resmethrin

Outdoor Insect Fogger

Treat grassy areas, especially those not
regularly mowed. Spray sites where
pest is present. Mow areas around house.
Spray every 4 to 8 weeks, as needed.
Repellents will prevent attack, apply to
socks and/or pants cuffs.

Outdoors: Spray garbage
cans, compost piles, etc. Good
sanitation and tight screens are sound
preventive control measures. Use of the
fly swatter is still practical. Do not
contaminate food or utensils with
insecticides.

Aoolv larvicides based on inspection of
breeding sites and not on a routine basis.
Open bodies of water, such as large ponds
---------------------------------------------------------------------------- and streams, are not mosquito-breeding areas
temphos
and should not be treated. Polluted water
ABATE 43% EC
usually requires a higher rate of pesticide
ABATE GRANULES
than required for clean water. Dursban is
----------------------------------------------------------------------------toxic to shrimp, crabs, and fish. Tossits
malathion
57% EC
are harmful to fish; keep out of lakes,
ponds, and streams. Use methoprene in small
pyrethrins
bodies of water not known as fish habitats.
TOSS ITS 1% CAPSULES

methoprene

ALTOSID BRIQUETS
ALTOSID SR 10
ALTOSID GRANULES
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Insects - Recreation Areas
Pesticide

Pests

SPIDERS

Application and Remarks

J.ndQQ[s: Aerosol sprays will
give good knockdown with some
residual control. Outdoors: Sprays or
dusts of these pesticides applied around
foundation will reduce home infestations.
---------------------------------------------------------------------------- Practically all spiders in Virginia are harmless
diazinon
and for the most part beneficial to humans. The
SPECTRACIDE 0.5%
only exceptions are the black widow and
PRESSURIZED SPRAY
brown recluse spiders which are poisonous.
SPECTRACIDE 2 EC

chlorpyrifos
DURSBAN 0.5% PRESSURIZED
SPRAY
DURSBAN2E
DURSBAN4E

TICKS
(outdoor areas)

chlorpyrifos

Lawn Insect spray 5.3%EC
DURSBAN1EC
DURSBAN 1E
Orthochlor 12.6%

.lndQQ.c§: Use diazinon,
chlorpyrifos. Outdoors {Jlrea control of
tidss}: Use diazinon and chlorpyrifos. Do
not spray plants with propoxur or diazinon.

diazinon
SPECTRACIDE 2 % EC
DIAZINON2E
carbaryl

SEVIN 27%
Lawn and Garden Insect Control 2F

WASPS AND HORNETS

Outdoors/Indoors:
Commercial hornet aid
wasp aerosol sprays are available.
Repeat treatment, if necessary. Remove
nests when no activity is observed.
---------------------------------------------------------------------------- For nests below ground, apply insecticide
propoxur
and close ground opening with a
shovelful! of dirt. Use the wettable powder
AEROSOL SPRAY
formulation, or dusts to prevent damage
to vegetation.

carbaryl

YELLOWJACKET
(ground nests)

SEVIN27%
Wasp ands Hornet Killer ( AERSOL )

carbaryl
SEVIN27%

Outdoors/Indoors:
For nests below ground, apply insecticide
and close ground opening with a
shovelful! of dirt.
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Wood-Destroying Insects
W. H Robinson, Extension Entomologist, Virginia Tech
Control of wood-infesting insects is best accomplished by a professional pest control operator. The information below
is intended to provide a homeowner with some control methods and materials, but not all the steps are included. There
are several termite control chemicals available to professionals.

Termites

(Subterranean)

Non-chemical Control
and Remarks

Pesticide

App IIcation

Chlorpyrifos
(Orthochlor)

Soil adjacent to the
house foundation must
be soaked with
insecticide. Dig a
''V"-shaped trench
against the wall at
~ 1 foot deep to
get good insecticidal
penetration to the
footing. Concrete
floors, patio, walks,
etc., should be drilled at
12-inch intervals and
the chemical injected
under pressure. Be
careful not to damage
heat pipes, vapor
barriers, etc., located
under the slab.
In trencbes: 4 gal of
solution per 1Olinear ft.
applied on each side off
oundation and around piers.
Under concrete slabs:
1 gal solution per 10
sq ft of fill surface.

Termtte control js
usually a job for
professional pest
control ooerators,
since homeowners seldom
have the training,
experience, or
equipment. The basic
principle of termite
control is to break the
pesfs contact between
the wood and soil.
Follow label
instructions.

Apply by spraying or
brush directly to the
wood surface. Wear
protective clothing and
respiratory equipment;
avoid contact with the
skin. Thoroughly cover
the surface of the wood
infested and adjacent,
untreated wood. For
best results, apply in
May or early June. The
objective of this
treatment is to kill
adult beetles that
emerge from the wood.
The treatment may not
kill larvae.

Controlling powderpost
beetle and old house
borer infestations is
usually a job for a
professional pest
control operator. The
basic principle is to
apply an insecticide
that will remain on the
wood surface and kill
the .aQutt beetles when
they emerge in the
spnng.

*Torpedo (Permethrin )
* Demon TC (cypermethrin)
* Dragnet FT (Permethrin)
*Tribute TC u=envalerate)
* Dursban TC (Chlorpyrifos)
*Biflex (Bifenthrin)
* Equity (Chlorpyrifos)
* Prevail (Cypermethrin)

* Professional use only

Powderpost beetles

and Old house

Pentachlorophenol**
5%

borer
Lindane 0.5%**

**Pentachlorophenol and Lindane: Do not breath vapor or spray mist. Not for use or storage in or around the home. Do
not use indoors or in any confined areas where the vapors may concentrate and cause injury to plant or animal life.
Apply to wood after dilution.
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Household Insects
W. H Robinson, Extension Entomologist, Virginia Tech

ANTS

Pesticide

App II cation

Diazinon 2E, 1/2-1%

Jnd.QQrs: Spray

Aerosol sprays

Dursban 2E 1/2-1 %

baseboards, cracks, door
frames, and window sills.
Outdoors: Spray in nest
openings, around
foundations, and other
places frequented by

ants.

Non-chemical Control
and Remarks
Eliminate food materials
that attract ants into
home. Follow good
sanitary practices. Do
not treat entire walls or
floors. Use on JiIIlimd.
areas only.

bait stations
BED BUGS

Aerosol sprays

J.riQQQm: Spray slats,
springs, and frames of
bed thoroughly. Spray
mattress lightly. (Do
not overlook mattress
tufts and seams.) Spray
baseboards, wall cracks,
wall pictures, bedside
tables, etc.

BOXELDER BUGS

Diazinon 2E, 1/2-1 %

J.riQQQm: Spray

Aerosol sprays

individual insects when
they appear.~:
Spray individual or
groups of insects under
porches, steps, etc.

Dursban 2E 1/2 - 1%

CARPET BEETLES

Naphthalene or
paradichlorobenzene
Diazinon 4E, 1/2%

CLOTHES MOTHS

Naphthalene or
paradichlorobenzene

Thorough cleaning will
reduce populations, but
probably not eliminate
them. Allow all treated
surfaces to dry at least
4 hours before use.
Replace used bedding with
clean, fresh bedding.

Collect in vacuum
cleaner, or by broom and
dust pan and destroy.
Plug openings in window
sashes to prevent entry.
Caulk cracks, etc. Spray
only in areas
inaccessible to children
and pets.

.l.nQQQr§: Treat rugs and
carpets including
baseboards evenly and
lightly in areas of
infestations. Store only
previously cleaned
clothing, etc., in air-tight
closets or containers.
Use 1 lb of naphthalene
or paradichlorobenzene
balls, flakes, or
crystals per 100 cu ft
of space in these closets
or containers.

Follow good housekeeping
practices. Clothing
should be thoroughly
brushed and hung outside
in the sunlight. Dry
cleaning kills these
pests. Clean hot air
registers and cold air
ducts. Use vacuum
cleaner regularly.
Frequently remove and
destroy disposable vacuum
cleaner bag. Never allow
clothing, rugs, etc., to
lie in a pile neglected
over a period of time.

1.oQ.QQrs: Store only

Follow good housekeeping
practices. Clothing should be
thoroughly brushed and hung
outside in the sunlight. Dry
cleaning kills these
pests. Prevent lint and
dust from accumulating.
Clean hot air registers and cold air
ducts. Use vacuum cleaner regularly.
Frequently remove and
destroy disposable vacuum
cleaner bag. Never allow
clothing, rugs, etc., to
lie in a pile neglected.

previously cleaned
clothing in air-tight
closets and containers.
Clothing may be protected
by using a ready-to-use
pressurized container or
insecticide recommended
for this purpose.
Use crystals, balls, or
flakes in garment bags
and closets where clothes
are kept. Replace periodically.

HOME AND YARD INSECT CONTROL: Household Insects
Pesta

Pesticide

Application

CLOVER MITES

Diazinon 2E, 1/2%

J.nd.QQ[s: Direct spray
onto mites in cracks and
other areas where they
hide. Outdoors: Prepare
a 5 ft wide strip of
bare soil next to the
house foundation.

Aerosol sprays

Dursban 2E 1/2 - 1%

CLUSTER FLIES
Diazinon 2E, 1/2%
Aerosol sprays

COCKROACHES OR
WATERBUGS

chlorpyrifos (Dursban)
0.5%
Aerosol sprays
Diazinon 2E, 1/2-1%
boric acid powder

bait stations

CRICKETS

Diazinon 4E

Aerosol sprays

Dursban 2E 1/2 -1 %

FLOUR,
GRAIN BEETLES

Aerosol sprays

Apply to the bare soil
as a barrier completely
around the house. Spray
house siding (usua~ up
to the first floor win ow
sills) and foundation in
addition to soil.

Non-chemical Control
and Remarks
A 5 ft band of bare soil
around the foundation
will discourage mite
infestation. Extra
precaution should be made
to prevent pets and
children coming in
contact with these
pesticides when applied
on bare soil as an
outdoor~rotective

barrier. void plant
injury.

.lru1QQ[s: Hang dichlorvos
resin strips in enclosed
spaces such as attics.
Do not use these strips
in kitchens, restaurants,
or areas where food is
prepared or served. Do
not use these strips in
nurseries, or rooms where
infants, ill, or aged are
confined.

Keep insecticides out of
the reach of children and
pets.

J.DQQQrs: Apply behind
baseboards, in basements,
and in other out-of-sight
areas. Treat areas where
pipes go through walls of
floors. Treat especially
cockroach runways under
sinks and floor cracks.
Outdoors: Treat
foundation walls and
around garbage cans.

Use on limited areas
only. Do not treat
entire walls or floor.
If cupboard shelves are
treated, allow to dry,
then cover them with
clean, fresh shelf paper
before re81acing
articles. o not
contaminate food, water,
dishes, or utensils. Do
not allow children or
pets near treated
surfaces until spray has
dried.

lnQ.QQ.r§: Use aerosol to
knockdown and kill
adults. Outdoors: Spray
diazinon at windows,
doorways, and other entry
sites. Apply sprays
to foundation
walls, window wells, subfloor crawl spaces, under
garbage cans, at door
thresholds, etc.

Crickets are most
troublesome in dwellings
located near grassy
areas, dumps, or refuse
areas. Eliminate these
attractants. Also,
crickets are attracted to
lights.

!n.d.QQm: First,

Discard infested foods
and keep uninfested food in
tightly-fittinilid
containers. o not
contaminate food or
utensils with spray.

thoroughly clean then
treat infested shelves.
Cover shelves with clean,
fresh shelf paper or
foil after spray dries.
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Non-chemical Control
and Remarks

Pests

Pesticide

App II cation

LONG-HORNED
BEETLE

Aerosol sprays

J..ru1QQ[S: Usually,
indMdual beetles can
simply be picked up with
a vacuum cleaner and then
the deaner bag contents
burned, or beetles can be
collected with a broom
and dust pan, crushed,
and discarded.

These beetles frequently
hitchhike into the home
via firewood. It is wise
to store firewood
outdoors to prevent
beetle emergence in the
home.

MILLIPEDES

Diazinon 2E, 1/2-1 %

Outdoors: Spray all
potential pest entry
sites and areas where
these pests are present.
~: Use aerosol
sprays on indMdual
millipedes.

Millipedes that stray
into the home can be
picked up with vacuum
cleaner attachments and
then the cleaner bag
contents destroyed, or
they can be collected
with a broom and dust
pan, crushed, and
discarded. Outdoors:
Remove excessive mulch,
such as decaying grass,
leaves, etc., from around
the house foundation.

J..ru1QQCS: Use aerosol
spray according to label
directions. Reoellent:
Use Deet or ethyl
hexanediol aerosol
according to directions.

Maintain good, tightfittinJc screens on
win ows and doors. Do
not use dichlorvos strips
in kitchens, restaurants,
or areas where food is
prepared, or served. Do
not use these strips in
nurseries, or rooms where
infants, ill, or aged
persons are confined.
Remove, or frequently
empty any containers from
premises that may hold
rainwater. Clean out
~ed roof gutters
holding stagnant water.

Dursban 2E 1/2 -1 %

MOSQUITOES

Repellents for
personal protection
Aerosol sprays

DRAIN FLIES

Aerosol sprays

~:

Use aerosol for
adult fly control.

Sanitation is the best
control measure. Clean
gelatinous film from
drains and sinks; clean
garbage containers
regularly. Do not allow
wet lint to accumulate
under washing machines.
Avoid moist debris of any
nature, especially in the
basement.

SILVERFISH

Diazinon 2E, 1/2%

Apply spray to
baseboards, door, and
window casings, closets,
and places where pipes go
through walls. Apply
into cracks and onto
surfaces.

Keep books and papers in
dry storage. Repeat
treatment in 2 or 3
weeks if needed.

Aerosol sprays

HOME AND YARD INSECT CONTROL: Household Insects

Pelts

Peatlclde

Application

FLIES

Diazinon 2E, 1-2 %

lndQQ[§: Use an aerosol

spray in the air when
flies are present.
Dursban 2E, 1/2%
Outdoors: Spray garbage cans,
compost piles etc.

SOWBUGS

Diazinon 4E, 1/2-1%
Propoxur bait 2%
Aerosol sprays

PANTRY AND STORED
FOOD PESTS

Aerosol sprays

lndQQ[§: Use a spray

along doorways, basement
windows, and other places
or entry. Outdoors: Use
a spray around shrubbery,
plants, foundation wall,
window wells, and other
entry areas.
lndQQ[§: Spray shelves.

lightly. Do not
overspray. Spray only
when shelves are empty
and thoroughly cleaned.
Force spray into cracks
and crevices. When spray
dries, cover shelves with
clean, fresh paper or
foil before pl~
packages or
in the
cupboard.

SPIDERS

Diazinon 2E, 1/2%

lndQQm: Aerosol sprays
will give good knockdown
with some residual
control.

Aerosol sprays

Dursban 2E 1/2-1%

Non-chemical Control
and Remarks
Good sanitation and tight
screens are sound
preventive control
measures. Use of the fly
swatter is still
practical. Do not
contaminate food or
utensils with
insecticides.
Remove leaf piles, grass
old boards,
an excess ground cover.
Caulk cracks around home
foundations.
cli~ings,

Either destroy
the infested products, or
salvage them by superheating in an oven at 130°
F for 1/2 hour, or supercooling by placing in a
deep freeze at OOF for 4
days. When treating, do
not contaminate food or
utensils, dishes, etc.,
with the insecticide.
Store insect-free foods
in containers with tight
lids.
Spiders can be
successfully kept out of
the house by careful
screening, secure
caulking, etc.
Practically all spiders
in Virginia are harmless
and for the most part
beneficial to man. The
only exceptions are the black widow
and brown recluse spiders which are
poisonous.Dustsshou~

not be applied where
children or pets may come
in contact with them.
TICKS

Diazinon 2E, 1/2-1 %

Repellents for
personal protection
Dursban 2E 1/2-1%

~:Spray along

baseboards in rooms
pet frequents. Outdoors:
Spray areas around house.
Treat under dog houses.

Atways consider the
health of the animal
before using any
pesticide. The pet's
sleeping quarters shou~
be treated. Be sure to
replace old bedding with
clean, fresh, untreated bedding.
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Pests

Pesticide

Application

WASPS AND
HORNETS

Aerosol sprays

Outdoors/indoors:
Commercial hornet and
wasp aerosol sprays are
available.

Remove nest when no
activity is observed.

FLEAS

Propoxur bait 2%
Diazinon 4E, 1.2-1 %
dichlorvos (Vapona)
9.3% oollar on dogs,
4.6% oollar on cats
Aerosol sprays

EARWIGS

carbaryl (Sevin SL)
Propoxur bait 2%
Diazinon 4E, 1/2-1 %
Dursban 2E 1/2 - 1%

*Outdoor use only.

J.ndQQrs: Apply spray to
floors and baseboards in
rooms where a flea
infestation is apparent.
If necessary, spray rugs
and furniture lightly.
Spray animal's sleeping
quarters and replace old
bedding with clean,
fresh, untreated bedding.
Outdoors: Treat infested
areas of lawn, under dog
houses (thoroughly clean
the inside of dog houses
regularly), under
porches if necessary.
Apply when pests are
present and use adequate
amount of water to
thoroughly wet area.
Apply when pests are
present and use adequate
amount of water to
thoroughly wet area

Non-chemical Control
and Remarks

For nests below ground,
apply insecticide and
close ground opening with
a shovelful of dirt. Use
a wettable powder
formulation, or dusts to
prevent damage to
vegetation. Commercial
hornet and wasp aerosol
sprays are available.

Some cats and some dogs
may show a skin
sensitivity to the
collar. On Anjmal: Use
carbaryl dust
formulation on dogs,
cats. Always oonsider the
health of the animal
before using any
pesticides.

Remove excessive clutter
around outside of house.
Items such as can lids,
boards, and firewood
provide harborage for
earwigs.
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Dog and Cat External Parasites
R. R. Youngman, Extension Entomologist, Virginia Tech

BIOLOGY AND CONTROL OF FLEAS
Because of the increased difficulty in controlling fleas, some general information on this pest is included for the concerned owner.

Fleas pass through 4 stages of development: egg, larva (maggot), pupa, and adult. Female fleas lay eggs on the animal or in its sleeping place. These
eggs hatch into larvae within a few days and become fully developed in about 2 weeks. Each full grown larva spins a tiny cocoon in which to pupate.
Adult fleas emerge from the cocoon after about a week and must feed on blood in order to breed and survive; however, adults can survive for several
weeks without feeding.
Control of fleas on animals and in animal habitats is necessary to prevent infestations in homes, animal quarters, and yards. Carpets should be
vacuumed and bedding should be washed frequently as long as fleas are a problem. Contents of vacuum cleaner bags must be carefully disposed of in
order to prevent fleas from escaping back into the home or elsewhere.
lniiCtlclde
Active Ingredient
[Percent A.I. In Product]
{Trade Name)

Fleas", Ticks

Malathion [4% or 5%] Dust
Carbary! [5%] Dust (Sevin D)

Fleas, Ticks

Collar:
Naiad [7%] (Dibrom)
and propoxur [2.4%]
(Baygon)

Mixing and
Appllcatlon Information

Precautions

No mixing is necessary.
Do not contaminate food
Apply dust products with
or water containers. Do
shaker can or other
not use on puppies and
suitable device. Repeat
kittens less than 4 weeks
in 2 to 3 weeks if needed.
old. Insecticides other
-------------------------------- ------------------- ------------------------------------------ than those recommended
Malathion [57%] (Cythion EC)
Mix 1 oz of product in
here have label approval
1 gal of water. Wet
for control of pests on
animal thoroughly. Repeat
these animals; use them
in 2 to 3 weeks if needed.
according to label
directions.
Place collar around
animal's neck and
adf' ust for fit. The
co lar must be worn
loosely to permit it to
move about the neck.
Leave 2 or 3 inches for
extra adjustment.

Collar is intended for
external use only; not
to be taken internally.
Do not use any other
pesticide while collar
IS worn. Do not use on
animals under 3 mos. of
age. Replace collar
every 5 mos. or when
effectiveness

diminishes.

Fleas, Ticks

Collar:
Tetrachlorvinphos [13.7%]
(Rabon)

Place collar around
animal's neck and
adf'ust for fit. The
co lar must be worn
loosely to permit it to
move about the neck.
Leave 2 or 3 inches for
extra adjustment.

Some animals may become
irritated by the collar
if it is
lied too
tightly~this occurs,
loosen the collar; if
irritation continues,
remove the collar. Replace
collar every 3 months.
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lniiCtlClde
Active Ingredient
[Percent A.I. In Product]
(Trade Name)

Mixing and
Appllcatlon Information

Precautions

Fleas, TICks

Collars:
Propoxur (9.4%) (Baygon)
Sendran (4.2%)
Chlorpyrifos (8%) (Dursban)

Place collar around
animal's neck and
adl'ust for fit. The
co lar must be worn
loosely to permit it to
move about the neck.
Leave 2 or 3 inches for
extra adjustment.
Effective for 5 mos.

Dust will form on some
collars during storage.
Do not get dust or
collar in mouth,
harmful if swallowed.
Do not get dust in
eyes. Wash hands
thoroughly after
handling collar.
Remove collar at the
first sign of
irritation or adverse
reaction. Not to be
taken internally. Do
not use on sick or
convalescing animals.
Do not use other
pesticides while collar
IS worn. READ LABEL
CAREFULLY.

Fleas

Tag:

For use on dogs
weighing 50 lbs or
more. Clip tag to
dog's collar.

For continuous
protection replace tag
every 4 mos. Not to be
taken internally. Do
not use on sick or
convalescing dogs. Do
not use on cats,
whippets, or
greyhounds. Do not use
other pesticides while
tag is worn. Remove
tag if any adverse
reactions are observed.

Dichlorvos (18.6%)
(Vapona)

Fleas, Ticks

Tetrachlorvinphos (3%) Dust
(Rabon D)

Dust entire animal
beginning at head and
working back. Make
sure dust gets down to
the skin. Treat feet
and legs. Dust bedding
and living quarters.
Repeat at weekly
intervals if necessary.

Wash hands after use.
Avoid contact with
eyes. Do not
contaminate water by
disposal of waste.

Fleas, Ticks

Propoxur [8%)
(Baygon EC)

Mix 0.5 oz product
per quart of water or
2 oz per gal of water.
Use warm tap water. Sponge
or sprinkle on, or dip
animal until coat is
thoroughly wet. Rub
well into fur, between
toes and in ears. For
better lasting effects
do not rinse but allow
to dry naturally, then
comb and brush if
desired. Use once a
week if needed.

Do not use full
strength. Avoid
contact with skin,
eyes, or clothing.
Harmful if swallowed,
inhaled, or absorbed
through skin. Do not
treat nursing animals
under 1 month of age.
Do not use within two
weeks on animals being
treated with other
insecticides, including
flea collars or
internal
organophosphate worming
drugs.
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lniiCtlCldi
Active Ingredient
[Percent A.I. In Product)
{Trade Name)

Fleas, Ticks

Synergized pyrethrins;
carbaryl plus repellents;

etc.

Fleas, Ticks,
Mange Mites

Permethrin [10%)
·(Permectrin Pet,
Yard &Kennel Spray)

Mixing and
Appllcatlon Information

Precautions

Numerous products containing
synerQized pyrethrins or other
insecticides such as carbaryl and
insect repellents are available for
controlling fleas and ticks on pets.
These products are marketed as aerosol
sprays, hand-pump sprays, shampoos, and
soaps. As with any product containing
insecticides, follow directions
according to label.
Mix 1 oz product in
3 gal water. Apply
1 pint diluted spray
per medium-sized dog.
For lice or mites, repeat
treatment 1-2 weeks later.

Check label for details.

*COll8iS containing diChiOl'VOS (Vapona) in a synthetic resin have been shown to be very eff8ciiVe for control Of fleas on dogs and cats, but they are not
as effective for control of ticks.
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1994 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
MondyDay

Time
Completed

Example:
6-15
9:30 a.m.

Pesticide Applied
Name/Formulation
Vydate/2L

Application
Rate/A
1.5 qt

Location

Remarks

Amount

Crop

Field
No.

Acres

Nates/Conditions

12 qt

Tomatoes

G-7

8

Cloudy, 65°, wind calm
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