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Bonide Products, Inc.
Gardening/Landscaping is the most popular hobby in America. For millions of people, there is no more relaxing
or rewarding way to spend their time. For over 80 years, Bonide Products, Inc. has had the privilege of supplying
America’s gardeners with what we refer to as our “Best Solutions.” These are products designed to help hobbyists
with just about any home, lawn or garden pest that may be encountered. We are proud of the fact that our over 300
products represents the most complete line of this kind in the country. With all these products to choose from, it can be
difficult to know what to use and when. For this reason, we have created the Bonide Best Solutions reference book.
This book is presented as a quick reference guide designed to help prevent, recognize and manage home, lawn, and
garden pests. We have recommended the appropriate Bonide solution for dealing with these pests in all cases.

In order to find the proper products on the shelf on your local garden center, it may be helpful to remember that the
Bonide product line is color-coded for easy identification of product categories.
BLACK LABELS:
TAN LABELS:
RED LABELS:
GREEN LABELS:
ORANGE LABELS:
YELLOW LABELS:
WHITE LABELS:

HOUSEHOLD PEST CONTROL
GARDEN NATURALS
INSECT CONTROL
WEED CONTROL
DISEASE CONTROL
REPELLENTS AND SPECIALITY
INSECT AND DISEASE COMBINATION PRODUCTS

Garden center associates can also direct you to the products you need. To all home, lawn, and garden enthusiasts, we
hope you find this reference guide useful, we welcome your comments, and we thank you for using Bonide Best
Solutions.
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Recognizing

W

Trouble

hen you consider everything that can go wrong in a garden you may develop the
sinking feeling that your corner of Eden is doomed to disaster. But there’s no need
to despair, though many garden problems are possible, few are likely to occur. Your
plants won’t succumb to every affliction, just as you won’t suffer every calamity that can occur
in an average day.
As you survey your domain for signs of trouble, be discerning: don’t let the sight of a solitary
bug or a few yellow leaves send you scurrying for the heavy artillery. A healthy garden is alive
with insects, fungi, and other organisms. They’re everywhere in the air, on the soil, underground,
and on plants. The great majority are harmless: of the few million species of insects and related
creatures and the approximately 100,000 plant diseases, only a small percentage cause serious
problems.
Some creatures even help gardeners by pollinating plants, preying on pests, and breaking down
organic matter. In fact, pests aren’t responsible for the most garden woes: your troubles can
usually be traced to poor growing conditions.
Of course, you will have to do battle with pests and diseases at least occasionally, so it’s important
to be aware of what’s living in your garden, and to recognize the damage these organisms can
cause.
Your region, climate, plants, soil type, and gardening practices influence the types of trouble
you’ll encounter. Some problems are minor and can be monitored or entirely ignored, while
others are serious enough to require immediate action. The challenge is to decide which of these
categories your problem belongs to, and to determine its cause. For example, what if a plant
that ordinarily remains vivid green turns a sickly yellow? Something is wrong, but what? Many
gardeners blame the most visible creature, but the actual culprit may be microscopic; or the
plant may be getting too much water or not enough nitrogen or light. Unless you figure out the
underlying cause, you probably won’t manage to cure the patient.
This chapter will help you assess your garden problems. The following pages offer information
on the chief sources of trouble, tips for examining plants, and suggestions for identifying the
villain (or at least narrowing the list of suspects) from the evidence collected. You may have to
seek expert help in diagnosing some problems, but at least you’ll know when that’s necessary.
And you’ll be able to provide your consultant with valuable clues.
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Potential Culprits

M

ost organisms in a home garden are either neutral or beneficial, but some do serious harm. These
troublemakers range from obvious creatures, clearly visible from a distance, to microscopic pests that
are usually identified by the damage they do. The major sources of garden problems fall into the four
categories reviewed in the following pages: insects and their relatives, larger creatures, plant diseases, and poor
growing conditions.

Insects & Their Relatives

If the destruction in your garden is the work of a living creature, chances are that the guilty party is either an
insect or one of the pests that look and act much like insects: spider mites (arachnids), slugs and snails (mollusks),
pillbugs and sowbugs (crustaceans), millipedes (diplopods), and nematodes (roundworms). These pests invade
your property in various ways: they fly, walk, or crawl in, or they’re blown in by the wind or brought in on infested
plants or soil.
The overwhelming majority of creatures in this group are insects. (Although they’re often referred to as “bugs,”
that term is properly reserved for a specific group of sucking insects.) Insects comprise all those organisms which,
as adults, have six legs, an exoskeleton (a protective outer shell instead of an internal backbone), and three
body sections: head, thorax, and abdomen. The head contains the sensory organs, including eyes, antennae, and
mouthparts. The legs and wings are attached to the thorax (most adult insects have two pairs of wings; flies have
a single pair). The abdomen, usually the longest section, brings up the rear; it contains the respiratory, digestive,
and reproductive organs.
A few million insect species inhabit the earth, with beetles accounting for some 40 percent of the total. Of all
those insects, a mere one percent is considered pests. Moreover, because many insects change quite radically as
they grow; pests are often harmful only at a certain stage of life.

How Insects Grow

Insects develop through the process of metamorphosis, meaning that their form changes as they mature. It’s
important to know a troublemaker’s different stages, so you can recognize the pest before any damage is done.

The harlequin bug is an example of a species that
undergoes simple metamorphosis - meaning that the
immature form looks pretty much like the adult It starts
out as an egg, then hatches into a wingless nymph, which
increasingly resembles the adult with each molt.
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Species that undergo complete metamorphosis change
drastically as they grow. The hornworm, illustrated above,
starts life as an egg, then becomes a wingless larva called a
caterpillar After the last molt, it enters a resting stage called a
pupa, then emerges as a moth.

A basic knowledge of the life cycle will also tell you when a particular pest is most susceptible to controls.
You’ll find details on life-cycle stages, and on available controls for the different phases, in the insect profiles
beginning on page 23.
Almost all insects begin life as an egg, though most aphids and a few unusual insects give birth to live young.
The egg hatches into an immature insect called a larva, which grows by molting—periodically shedding its
external skeleton. Because the exoskeleton is rigid, it can’t expand to keep up with the insect’s growth; when it
becomes too tight, it splits open and the insect crawls out, having already developed a new, soft shell that will
soon harden. Most insects molt a specific number of times during the larval stage.
In simple (incomplete) metamorphosis, the larvae (usually
called nymphs) look pretty much like miniature versions of the
adults. They molt until they reach maturity, growing larger with
each molt. Development of wings, changes in color, and other
modifications may occur during growth. For example, spider
mites (which undergo simple metamorphosis just as some insects
do) start out with six legs and develop two more. Nymphs and
adults of the same pest species feed on the same plants and cause
the same kind of damage.

An insect increases in size by shedding its exterior
skeleton. Having reached adulthood, this green
cicada is molting for the last time.

In complete metamorphosis, the young insect is a wormlike
creature that bears no resemblance to the adult. Moth and butterfly
larvae are called caterpillars, beetle larvae are known as grubs, and
fly larvae are called maggots. Caterpillars have legs, but maggots
and some grubs do not. During the larval stage—the phase that’s
usually most damaging to gardens—an insect increases in size by
molting. When it’s ready to mature, it pupates; that is, it enters a
transitional, non-feeding phase during which it encases itself in a
protective shell, such as a chrysalis or cocoon.

Metamorphosis & Mouthparts

If you know what kind of mouthparts a pest has and what type of metamorphosis it under goes, you’ll
have important clues for recognition. Pests experiencing simple metamorphosis look pretty much the same
throughout life, while those undergoing complete metamorphosis change dramatically as they mature. The
mouthparts determine the type of damage each pest inflicts. (For more on metamorphosis and mouth parts,
see “How Insects Grow,” previous page, and “Type of Mouthparts on page 7.)
Pest

Metamorphosis

Mouthparts

Crickets, Earwigs, Grasshoppers, Pillbugs,
Sowbugs

Simple

Chewing

Slugs, Snails

Simple

Rasping

Thrips

Simple

Rasping/sucking

Aphids, Cicadas, Leafhoppers, Mealybugs,
Psyllids, Scale insects, Spider mites,
Spittlebugs, True bugs, Whiteflies

Simple

Sucking

Ants, Beetles and Weevils, Caterpillars, Sawflies Complete

Chewing

Fly larvae

Rasping

Complete
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A pupating insect is known as a pupa. Finally, after undergoing a dramatic transformation, the insect emerges
as an adult.
Each stage of development may be lengthy or fleeting—some insects pass through the entire cycle in just days.
Adulthood is usually very brief and concentrates on reproduction. Depending on the insect and the climate, there
are from one to many generations a year; in mild-winter regions, some insects (such as aphids and whiteflies)
reproduce the year around.
Once you understand a particular troublemaker’s life cycle, you have the key to managing that pest. You’ll
find that most creatures have weak points, stages when you can more easily kill them. Entomologists refer to this
as ‘’breaking the life cycle.” For instance, many insects that undergo complete metamorphosis are vulnerable
during pupation, when they can’t fly, crawl, or run away. At that point, you may be able to reduce the population
by handpicking pupae attached to plants or garden structures, or by tilling the soil to destroy underground pupae
or expose them to predators. If the damaging stage of a soil-dwelling pest feeds only on a certain host crop, you
can starve the creature by rotating the crop (not growing it in the same place year after year).

Type of Mouthparts

Most insects and related pests harm plants by feeding on them. The mouthparts—usually chewing or sucking—
dictate the kind of damage and provide clues for control. The larval and adult stages of insects that undergo
complete metamorphosis often have different feeding patterns: the larvae inflict damage by eating plant tissue,
while the adults just lap up or siphon pollen and nectar. In some cases, the adults live only long enough to
reproduce and don’t feed at all.

The irregular notches chewed in the
edges of these rhododendron leaves
were made by adult root weevils.

Curled leaves and shriveled fruit on this
apple tree were caused by sucking pests,
specifically aphids.
Sucking removes sap from sections of
plant tissue, thus distorting it.

Some chewing insects damage plants by
tunneling inside the stems. This stem has
been cut open to reveal a squash vine
borer.

Chewing pests eat holes in leaves, twigs, stems, flowers, and fruit; some gobble right through and sever the
stems. These pests have strong, sideways-moving jaws, and their teeth tear as well as mash. Caterpillars, beetle
grubs and adults, sawfly larvae, grasshoppers, and earwigs all chew. A few types of maggots are also chewing
pests, but most fly larvae have a pair of hooks they use to rasp or scrape food. Among insect relatives, pillbugs and
sowbugs have chewing mouthparts. Slugs and snails, though sometimes described as chewers, actually consume
food with a radula— a tooth-encrusted band that shreds food and draws it into the mouth.
Some chewing pests leave distinctive holes or other marks. Root weevil adults make notches in leaf edges. Flea
beetle adults munch small, irregular holes, so that foliage looks as if its been riddled with shotgun fire. Many other
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beetles skeletonize leaves, chewing them to lace.
Insects that chew tunnels in stems and trunks are called borers. They cause plants to yellow, wilt and suddenly
lose vigor; branches or stems die back. And unlike most insect pests, borers don’t just disfigure woody plantsthey often kill them. Of the numerous types of tree borers, many have characteristic tunneling patterns, allowing
experts to identify the cause of damage even if the culprits have already vacated. Other types of borers attack
non-woody plants, such as squash and corn. To recognize borer holes in plant stems, look for excrement at the
hole edges and on the ground below; on woody plants, sawdust or sap many also be present.
Sucking pests cause leaves, buds, and fruit to discolor, distort, or drop, but they don’t cut away pieces of the
plant. Most pests of this type insert a specialized feeding tube (called a stylet) directly into a plant’s vascular
tissues and then suck the juices, sometimes transmitting diseases as they feed. Sucking pests include aphids, scale
insects, mealybugs, white-flies, leafhoppers, psyllids, true bugs, spider mites, and thrips. Thrips are unique in
rasping or scraping the leaf surface before sucking the juices.
Numerous means of control are possible for most pests, but mouthparts play a role in determining the chemical
controls that will be effective. Since chewing and rasping pests ingest plant material, they can be killed with a
stomach poison applied before or during feeding. Sucking pests, on the other hand, don’t eat outer surfaces, so
poisons that must be ingested along with plant tissue won’t do the trick. More effective are contact poisons, which
kill by asphyxiating or paralyzing the pest when it’s directly hit. Or apply a systemic poison, one that’s absorbed
into a plant, such as Bonide Systemic Granules or Annual® Tree & Shrub, Guard & Grow, Borer Miner Spray or
Systemic Insect Spray. Both systemic and contact poisons also work on chewing pests that feed on plant surfaces.
Once they’re inside a plant, borers are hard to control with poisons; other methods, such as injecting parasitic
nematodes into the bore holes, are sometimes effective.

Larger Creatures

Urban sprawl has brought people into direct contact with wildlife. Consequently, many home gardeners now find
that the most serious pests aren’t insects, but larger creatures such as birds, rabbits, deer, and other fauna. Most of
these pests are easy to recognize if you know when and where to look for them (see pages 51-55), and many cause
highly distinctive damage. Some nibble fruits and vegetables just before harvest, others girdle trees and shrubs by
gnawing, and yet others heave plants out of the ground by burrowing. And, even a pet dog or cat can wreak havoc
by trampling plants and digging up seedlings.
Doing battle with wild creatures seems to cause gardeners unbounded frustration. When you feel your blood
pressure rising, it may help to remember that you’re the one infringing on the animals’ territory, they’re only doing
what comes naturally. However, tolerance and understanding go only so far where some pests are concerned. A
single mole or pocket gopher, for example, can move through a garden like a wrecking crew. Trapping to kill may
be the best way to resolve this kind of problem, but deterrence is a better solution in many cases. Bird netting, row
covers, fencing, tree guards, and repellents are all available weapons in the war against intrusive wildlife.
Bonide offers repellents such as Deer and Rabbit, Dog, Cat, and Rabbit Repellent. MoleMax® and Repels
All®, an all-purpose animal repellent. If you do decide that an animal is too troublesome to bear, consider its legal
status before taking deadly action. Depending on the area, larger mammals (such as deer, rabbits, squirrels, and
raccoons) may be protected except during official open seasons. For information, check with your state game or
conservation department.
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Plant Diseases

Plant diseases are caused by pathogens-primarily fungi, bacteria, and viruses. Unable to manufacture their own
food as green plants do, these organisms obtain sustenance from host plants, causing disease in the process.
Luckily, most plants are resistant to a wide range of disease organisms, but just about every plant is vulnerable to
some ailments.
Disease Triangle
The presence of a pathogen in your garden doesn’t mean
Susceptible Plant
that disease is sure to develop.
Problems will arise only if the plant is susceptible to the
pathogen and if the environment favors development of the
disease. For example, if a plant is susceptible to a particular
fungus, but soil conditions are unfavorable, the disease won’t
appear. If the soil conditions are conducive but the plant is
resistant, the disease still won’t develop. This interrelationship
is known as the disease triangle.
As experienced gardeners know, avoiding plant diseases is far
easier than trying to cure them. To dodge a disease, you disrupt
the disease triangle (this is equivalent to breaking an insect’s
life cycle by exploiting its vulnerabilities). Since eliminating
Environment
Pathogen
the pathogen isn’t always easy, your best bet is to use resistant
Three elements must be present for a plant disease to
plants (if they’re available) and to provide growing conditions
develop: a disease-causing agent called a pathogen; a
that discourage the disease. If the pathogen is favored by wet
plant susceptible to that pathogen; and an environment
soil, let the ground dry out between waterings; if it needs shade,
(such as weather or soil conditions) favorable to
prune the plant to let in sunshine.
development of the disease.
Temperature and humidity are key environmental factors,
but you can’t do much to control them. As long as the weather is unfavorable, the disease will be slowed or even
stopped in its tracks. But the longer the conditions remain ideal for disease development, the more severely your
susceptible plants will be affected.

Fungi

The source of about 80 percent of plant diseases, these
threadlike organisms develop structures that actively penetrate
plant tissue, and are often plainly visible on infected plants.
Fungi usually grow through or on the tissue as fine branching
filaments (hyphae), which form a mass of strands (mycelium).
Fungal growth is usually favored by warm, humid, or moist
conditions. Infected plants typically suffer from rotting,
stunting, leaf curling, spotting, and wilting.
Many fungi produce tiny reproductive bodies called
spores, which spread around the garden by means of wind,
water, insects, infected soil and tools, and gardeners moving
from one plant to another as they work. If a spore lands
on a suitable host, it germinates when conditions are right,
producing a new infection. Some types of reproductive
structures can survive for long periods in the soil, even in the
absence of a host organism.
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Fungal structures such as this growth are often quite
conspicuous.

Bacteria

Because these single-celled microorganisms generally need high temperatures and moisture to multiply, the
diseases they cause are more common in the tropics than elsewhere. Bacterial diseases are relatively uncommon
in dry-summer climates (fireblight is a notable exception), although overhead irrigation can create favorable
conditions. Common symptoms of bacterial disease include wilting, rotting, and swollen plant tissue (galls).
Bacteria often live in a protective ooze they produce in the infected plant.
Unlike fungi, bacteria don’t have an active mechanism for penetrating tissues: they enter their victims by
slipping through natural openings and wounds, splashing water is the most common method of transmission,
although insects, infected tools and soil, and gardeners working among plants can also foster the spread of bacterial
disease.

Viruses

Even smaller than bacteria, viruses invade living plant tissue and reproduce inside the cells. They’re most
commonly spread by sucking insects (especially aphids, leafhoppers, whiteflies, and thrips), but can also be
transmitted by cuttings, infected seeds, tools, and hand contact.
Viruses cause stunting, malformations, and color changes, most often mottling or yellowing. Some attractive
plant varieties— striped tulips, for example— owe their variegation to a viral infection. Viruses can be disastrous
for commercial growers, but they aren’t usually a problem for home gardeners, especially when plant vigor isn’t
affected.
Since viral growth is linked to that of the host plant, you can’t get rid of viruses without damaging or killing
the host as well. In theory, you can stop many viral diseases by eliminating every potential carrier insect, but
this method of control is impractical. You can, however, keep the disease from spreading by destroying infected
plants.

Nutrient Deficiences

When a plant doesn’t get the nutrients it needs from the soil, it shows symptoms of the shortage. Since some
of these symptoms can also result from pest or disease attack, inspect the plant and its growing conditions
carefully before concluding that the problem is nutritional.
The symptom most frequently noticed by gardeners everywhere is leaf yellowing due to nitrogen deficiency.
Because nitrogen is needed
Element

Symbol

Symptoms of Deficiency

Nitrogen

N

Slow growth and stunting; uniform yellowing, starting on older
leaves and spreading to whole plant; dropping of oldest leaves.

Phosphorus

P

Slow growth and stunting; poor flowering and fruiting; purpling
of leaves on some plants.

Potassium

K

Slow growth; weak stalks; browing on tips and edges of older
leaves; small fruit or shriveled seeds.

MAJOR NUTRIENTS
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Element

Symbol

Symptoms of Deficiency

Calcium

Ca

Poor growth; death of growing points.

Magnesium

Mg

Yellowing between the veins on older leaves, with dead
spots appearing suddenly; curling of leaf edges

Sulfur

S

General yellowing of leaves; stiff appearance of plant.

MINOR NUTRIENTS
Zinc

Zn

Iron

Fe

Manganese

Mn

Copper

Cu

Boron

B

Molybdenum

Mo

Chlorine

Cl

Yellowing between the veins on young leaves; abnormally
small new leaves.
Yellowing between the veins on young leaes, with mall
veins also turning yellow.
Yellowing between the veins on young leaves, with small
veins also turning yellow.
Stunted growth, sunken dead spots starting on youngest
leaves; wilting of leaf tips.
Death of growing tips, causing lateral buds to develop and
produce fans of stiff shoots (“witches’ brooms”); brittle
stems and other plant parts.
Pale yellowing between the veins, starting on older leaves
and spreading to whole plant; upward curling of leaf edges.
Wilting, followed by loss of color.

SECONDARY NUTRIENTS

Poor Growing Conditions

Though the blame is frequently directed elsewhere, most garden
trouble results from stress due to unfavorable growing conditions—
including nutrient deficiencies, poor drainage, improper light,
temperature extremes, air and water pollutants, fluctuations in soil
moisture, chemical damage, and mechanical injury. In fact, adverse
conditions are often responsible for common problems such as
yellowed leaves and stunted growth, ailments many gardeners
Air pollution is responsible for the speckled leaves on
automatically attribute to insect pests or plant diseases.
these potato plants.

These problems are sometimes referred to as environmental
diseases to differentiate them from sicknesses in which a pathogen
is involved. They’re also called physiological disorders.
Stressful growing conditions can be categorized as acute or
chronic. Acute stress, brought on by sudden, short-term problems
such as an untimely freeze or improper pesticide application,
produces immediate damage, Chronic stress, caused by long-term
problems such as a nutritional imbalance or insufficient light, Uneven watering is the usual cause for splitting in
causes more gradual damage, In either case, though, the affected carrots. Forking may be due to bard or rocky soil; it
can also result when roots come in contact with fresh
plants grow weaker and may even die.
manure.
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Stress also opens a plant to potentially fatal invasions by pests and diseases, bark beetles and borers will often strike a
tree weakened by poor growing conditions; one that’s been gashed by a lawn mower or string trimmer is more susceptible
to disease, since the wound offers easy access to pathogens.
Crowded or overwatered seedlings are more likely to be killed by damping-off fungi than those raised under more
favorable conditions. Pests and diseases may administer the coup de grace in such cases, but they aren’t the real source of
trouble.
Poor growing conditions often produce symptoms similar to those typical of diseases, but the treatment that’s required
differs. A hint for telling the two types of problems apart: if the same symptom (such as wilting or yellowing) appears on
several adjacent plants, chances are the cause is environmental. Disease damage is usually distributed randomly or limited
to a single plant, unless a disease is obvious, it’s usually easier to assume that growing conditions are at fault—and to see
if improving them solves the problem.
Here’s a short list of environmental problems often blamed on pests or diseases:
■ Cracking or splitting of tomatoes, cherries, and other fruits may occur when the plant receives fluctuating moisture.
■ Blossom-end rot on tomatoes (a dark, sunken area on the bottom of the fruit) and brown spots or a brown core inside
apples are among the problems due to calcium deficiency. If the soil is too wet or too high in salts, or if the moisture
content fluctuates, calcium uptake may be prevented even when the nutrient is present in the soil. (Use Bonide Rot
Stop.)
■ Catfacing (distortions on the bottom of tomato fruit) results if weather is too cool when the plant is young.
■ Misshapen cucumbers and apples can often be attributed to poor pollination due to unfavorable weather or the absence
of bees. (Use Bonide Tomato Set.)
■ Blasting (premature dropping of buds and flowers) is caused by soil that’s overly wet or dry.
■ Bleached or dead tissue between leaf veins is a sign of sunburn— a problem that usually afflicts plants exposed to hot
sun and given insufficient water. Use Bonide Wilt-Stop.
■ Dead tissue at leaf margins may be due to windburn, a common problem when plants growing in dry soil are subjected
to dehydrating winds. The same symptom can result if plants receive excess salts from over fertilizing or from lime or
other minerals in the soil or irrigation water.
■ If trees and shrubs in a big city drop their leaves prematurely and show yellow or purple areas between the veins on
older leaves, the culprit could be too much ozone in the air.

Tracking Down Trouble

Y

ou have to see trouble in order to unmask it. Unless you conduct regular patrols of your garden, small problems
can mushroom into big ones while you’re not looking. Walk among your plants often, using a 10-power hand
lens for a close look at small organisms and plant parts. Keep a written record of all the problems you discover,
noting the date, symptoms, and any unusual conditions, such as unseasonal weather or a recent pesticide application.
When you find what you think is trouble, don’t jump to conclusions. Before making a diagnosis, ask yourself what the
plant should look like. It may turn out that yellow leaves are normal, or that the shrub you think is stunted isn’t supposed to
grow more than a foot high. Leaf drop can be natural, too: deciduous plants drop all their leaves at once, while evergreens
lose some of their older leaves throughout the year.
As is true for deciduous leaves, evergreen leaves sometimes turn brilliant colors before they fall.
Fruit trees normally thin themselves by dropping fruit. Some varieties don’t flower or bear fruit at all until several years
after planting; others bear a heavy crop one year and little or no fruit the next, while still others produce fruit only when
another pollinating variety is present. Certain plant species, such as holly, have separate male and female plants, so find out
whether your plant is a male before you fret over a lack of fruit.
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Once you decide that something is amiss, make sure you’ve
properly identified the plant. This may help you track down the
culprit, since some pests and diseases attack only a single species or
a narrow range of plants. Closely related plants are usually attacked
by the same organisms—for example, cole crops are susceptible to
imported cabbageworms, while members of the rose family are prone
to the bacterial disease fireblight. Identifying a plant correctly can also
help you eliminate suspects; it may be that some pests eat just about
everything but the plant in question.
Many pests and diseases will appear in your garden at the same
time each year. Keep track of their comings and goings; you may be
surprised by the regularity of their visits. Certain insects can be counted
on to show up within a few days of a specific date each year. Some
disease organisms make inroads at particular time, sharing a wet spring,
for example. By learning to recognize these habitual offenders, you’ll
be able to anticipate their arrival and have your defenses ready.

Friend or Foe?

It’s important to perform general surveys of your garden at regular
intervals. Find out what’s sharing your yard with you—and remember The larval form of the mealybug destroyer (top)
that not all insects and other organisms you encounter are harmful. bears a striking resemblance to its prey the mealybug
Learn to recognize beneficial creatures and treat them with respect. (bottom).
These helpful organisms are efficient pest-control agents; kill them,
and your job becomes more difficult.
Some people view anything that creeps, crawls, or slithers as a pest, but many of these creatures are garden allies.
Lizards and salamanders eat insects; garter snakes and turtles devour slugs. Ladybird beetle larvae and lacewing larvae,
both of which resemble tiny alligators, feed voraciously on aphids and other pests, as do the wormlike larvae of syrphid
flies.
Other types of creatures unjustly maligned include birds,
bats, and sometimes, pets. But bats consume huge numbers of
insects; and though some birds are a nuisance, many species
dine almost entirely on insects, ignoring seedlings and ripe fruit.
Even a well-trained cat can provide invaluable aid to gardeners
by hunting rodents, such as pocket gophers and voles.
Some creatures are potentially harmful, but rarely appear in
large enough numbers to cause trouble. The ferocious-looking
Jerusalem cricket, which eats potato tubers, doesn’t usually
pose a serious problem in home gardens. Two insects that are
hard to spot because they look like plant parts—katydids (leaf
mimics) and walkingsticks (twig mimics)—feed on foliage
but usually don’t do much damage. Don’t wage war on these
“pests” until they give you a reason to do so.
Some creatures are capable of doing harm but rarely inflict it
Among them are two masters of camouflage: the katydid (left),
which looks like a leaf and the walkingstick (right), which
resembles a twig.

Best Solutions 13

In other cases, an ally and a pest may look alike, so make
sure you’ve got the identification right before you put out the
welcome mat or launch controls. You’ll find that ladybird

beetles bear a superficial resemblance to several harmful insects: Mexican bean beetles, spotted cucumber beetles, and
Colorado potato beetles. Except for its thicker middle, the moth of the destructive peachtree borer looks like a digger wasp,
a helpful insect that stocks its burrow with caterpillars and other pests.
The wax-coated larvae of the mealybug destroyer bear a remarkable resemblance to their quarry—mealybugs. If it
weren’t for a wider body of oversize orbs, the big-eyed bug could be mistaken for the chinch bugs they prey on. The
similarity between predatory mites and spider mites ends with their looks: the former are garden allies, the latter enemies.
And while it’s true that most thrips harm plants, the six-spotted thrips and a few other species are predators.
The different dining preferences of brown garden snails and decollate snails prove that not all snails are bad. Brown
garden types ravage plants; decollates eat their brown cousins. If you have both kinds of snails in your garden, make sure
you don’t kill the wrong ones.
If you dig up a plant and find nodules on the roots, don’t panic if the plant is a legume (such as a been or pea) and you
can flick off the growths—those little lumps are nitrogen-fixing nodules, which help the plant convert nitrogen into a
usable form. On the other hand, if the plant isn’t a legume or if you can’t detach the growths, you’re probably looking at
root galls caused by pest nematodes.
Not all garden creatures are undesirables, and the same holds true for plant diseases. Some pathogens actually help
gardeners. Naturally occurring viruses commonly kill pests such as cabbage loopers, imported cabbageworms, codling
moths, and armyworms. A viral or fungal disease reduces gypsy moth populations every 10 years or so. Chinch bugs are
another troublemaker susceptible to fungal infection. If you see sick-looking or dead pests, leave them alone to infect other
members of the species.

Examining Plants

Use the following technique to inspect a plant, making notes of your findings as you go. From the accumulated data, you
may be able to zero in on the culprit yourself. If you’re baffled and decide to consult a professional, at least you’ll have
useful information to convey.
Start your examination at the bottom of the plant, since damaged roots cause many aboveground symptoms. Check the
soil at the root zone to find out if it contains adequate moisture: either dig down with a trowel or insert a soil probe. Don’t
just check the surface, since that dries out first.
Uncover a section of root and follow it to the end to see if it’s rotten or infested. Dark and/or smelly roots often indicate
soggy soil or root-rotting organisms (healthy roots are usually whitish and don’t have a foul odor). Look carefully for any
pests. Notice whether the roots are chewed off or damaged in some other way.
Next, check the crown (where the roots meet the stem) for signs of pests or diseases. Peel away any bits of loose or wet
bark to see what’s underneath. Note any discoloration or unusual odor.
Work your way up the stem and branches, searching for wounds, nicks, holes, and dieback. Wounds at the bases of trees
are often caused by lawn mowers or gnawing animals. Holes with sawdust like material at the edges indicate the presence
of borers. Check the junctions of branches and stems for anything unusual.
Examine the leaves—especially the undersides, where many pests feed. Note any twisting or curling, stickiness, or
abnormalities in leaf color, size, or vigor, look for spots and holes, too.
If flowers or fruit are present, inspect them for signs of infestation or other damage, such as spotting or malformations.
If the plant is supposed to bloom or bear fruit but hasn’t, note that.
Check to see whether the symptoms appear over the whole plant or are confined to just one section. Also try to discern
whether some of the damage appears fresher than the rest. Generally, the most recent damage is characteristic of the
underlying problem; older damage may in part be attributable to secondary pests or disease organisms.
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Identifying the Culprit

Since different problems have different remedies, an accurate identification of the troublemaker is essential. The evidence
you’ve gathered from touring the garden and examining ailing plants should help you uncover the scoundrel-or at least
close in on it.
Before you attribute blame to an organism, make a final check of growing conditions. Might they be the source of
trouble? Even if harmful organisms are present, they’re not necessarily the culprits-they may simply have taken over a
stressed plant rather than instigating the problem. If you can improve conditions, do so. If the environment looks good, then
focus your attention on pests and diseases.
Fortunately, only a limited number of troublemakers are likely to show up in any garden, so there’s no need to go
through a mental checklist of every conceivable pest and disease. Consider only those found locally and known to affect
the plant in question.
If you’ve found a pest on the plant, then your task is to put a name to it. Keep in mind, however, that the presence of
a pest that could have inflicted the harm doesn’t constitute proof that it did do the damage. For example, sowbugs and
pillbugs, largely beneficial creatures, often hide in holes chewed by slugs and snails. The most conclusive evidence, of
course, is seeing the pest actually feed on the plant. To catch nocturnal pests in the act, you’ll have to equip yourself with a
flashlight for nighttime surveillance.
If no troublemaker is in evidence (during day or night), the best course is to run through the list of suspects to select the
most likely perpetrator. You may already be familiar with some pests and diseases, and you’ll learn about others by talking
to knowledgeable gardeners in your area. Pages 23-46 and 56 - 66 of this book offer profiles of over 100 pests and diseases;
to narrow the search more rapidly, you can check for the afflicted plant in “Some Common Plantings and Their Pests’’
(pages 80-84), then start by investigating the troublemakers listed for that plant. You’ll notice that some organisms have
distinctive features that make them easy to recognize. Others are usually identified by the damage they do or the telltale
signs they leave.
Among the most easily recognized pests are Colorado potato beetles, which sport a polka dot thorax and striped wing
covers. You’ll know earwigs by the curved pincers at their back ends. Root maggots can be identified by their pointy heads
and blunt rears; a magnified look at an aphid reveals two projections at the rear that resemble dual exhaust pipes. If tiny,
white mothlike creatures flutter up in a cloud when you touch a plant, you’re looking at whiteflies.
The eggs of some pests are just as unmistakable as the creatures themselves. Harlequin bug eggs, for example, look
like rows of tiny black and white barrels on leaf surfaces. Slugs and snails lay masses of gelatinous eggs in the soil. Fall
cankerworm moths deposit gray, flowerpot-shaped eggs on twigs; imported cabbageworm butterflies lay bullet-shaped,
ridged yellow eggs on the undersides of cole crop leaves.
Some symptoms obviously point to certain diseases. Blackened foliage and twigs on a pear tree scream fireblight;
puckered leaves on a peach tree indicate peach leaf curl. Light pink slime oozing from lesions on plant parts means
anthracnose, Tumor-like growths on the roots or stems near the soil line signify crown gall.
Even if you don’t recognize a pest or disease, you may be able to narrow down your choices. For example, a powdery
or fuzzy coating on plant parts is a clear sign of fungal disease. Weevils (a type of beetle) have a distinctive long, curved
snout, All true bugs, many of which are pests, have a triangular marking on the thorax in the adult stage. An organism’s
color, shape, size, and favored host plants can also help you home in on the culprit. Weather conditions and time of year
may prove significant as well.
You don’t need to see some pests to recognize their handiwork. Pocket gophers and moles make distinctive mounds-fanBest Solutions 15

shaped mounds in the case of gophers, volcano-shaped ones for moles. A mole leaves the hole at the mound’s center open,
while a gopher plugs its off-center hole (although the opening may be unplugged if the gopher’s work was interrupted).
Deep, irregularly spaced holes that slope down at an angle indicate a tree borer, while shallow holes in neat rows are
the work of a less damaging creature, the sapsucker (a bird). Leaf miners create winding trails or blotches on leaf surfaces,
bagworms weave sacks that dangle from tree branches.
Other calling cards include the silvery slime trails on which slugs and snails travel. Fall webworms and tent caterpillars
produce webs; webworms work at the ends of branches, tent caterpillars in the forks. Spittlebugs manufacture froth. Plum
curculios leave a crescent or mushroom-shaped scar on fruit. Hornworms are often hard to spot on a plant, but the large
pellets of excrement they leave on the ground or foliage beneath skeletonized leaves give them away.
If you see leaves coated with a sticky material or black fungus, or if you notice ants marching along a plant’s stem,
you know you’re dealing with sap-feeding creatures such as aphids, scale insects, mealybugs, whiteflies, leafhoppers, or
psyllids. These pests excrete honeydew (undigested plant sap), which in turn attracts ants and promotes the growth of sooty
mold.

What If You’re Stumped?

Don’t expect to figure out every problem yourself. A single symptom may have many possible causes (see the chart below
and on the following page); some organisms are difficult to detect, while the presence of others can’t be confirmed without
laboratory analysis.

Major Symptoms & Possible Causes

Sometimes the cause of a garden problem is easy to identify. Fan-shaped mounds of soil littering a lawn are
obviously the work of a pocket gopher; slime trials leading to plants with large, ragged holes in the leaves can only
mean slugs or snails.
A bigger challenge is deducing the source of trouble when many explanations are possible. Leaf yellowing and
wilting, for example, may be due to insects, nematodes, diseases, or improper water.
If you can’t find clear evidence of a pest, the best course is to assume that growing conditions are at fault, then to
focus on improving them. If you’re convinced a pest or disease is the villain, check the rogues’ gallery (see 23-66)
for a likely candidate—but be sure all the evidence fits before placing blame. For help in solving problems you
can’t identify on your own, consult your Cooperative Extension office or a reputable local nursery.
Symptoms

Possible Causes

Notes

Leaf yellowing

Spider mites
Insects
Nematodes
Root rot diseases
Viral diseases
Overwatering
Nutrient deficiencies
Soil chemistry
Old age
Viral diseases
Pesticide damage
Natural on some plants
Sucking pests
Viral diseases
Peach leaf curl
Lack of water
Nutrient deficiencies
Pesticide damage
Chewing pests
Birds

Usually pinpoint yellowing
Especially bark borers
Wilting also occurs
Older leaves affected first

Leaf mottling

Leaf malformations

Holes in leaves

Older leaves affected first

Genetic variegation

On peaches and nectarines
Especially from certain weed killers
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Symptoms

Possible Causes

Leaf drop

Diseases
Bark borers
Improper watering
Improper light
Air pollution
Nitrogen deficiency
Soil chemistry
Natural on some plants
Diseases
Insects
Root stress
Sunburn
Mechanical wounds
Disease
Insects
spider Mites
Air Pollution
Pesticide Damage
Nutrient deficiencies
Soil chemistry
Diseases

Cankers (sunken lesions)

Leaf Spots

Branch dieback

Insects
Nematodes
Root stress
Soil chemistry
Diseases
Overwatering
Root stress
Soil chemistry

Root rot

Discolored tissue
roots and stem
Root malformations

Poor germination

Wilting

inside

Notes

Deciduous plants
Especially borers
From lawn mowers, pruners, and other equipment

Especially vascular diseases such as fireblight and
verticillium wilt
Severe infestation by root or foliar pests or twig girdlers

Usually fungal

Wilt diseases
Fertilizer damage
Nematodes
Diseases
Girdled roots
Natural on some plants

Old seeds
Uneven irrigation
Incorrect planting depth
Damping-off disease
Soil crusting
Insects
Birds
Lack of water
Insects
Nematodes
Diseases

Crown gall, for example
Formed in container
Nitrogen-fixing nodules on legumes

Root maggots, wireworms
Especially borers and root feeders
Root rots and wilt diseases

The Rogues’ Gallery (pages 22-66) contains a good cross section of pests and diseases, but it certainly doesn’t
cover all the possibilities. Even if you can’t name the culprit, though, you’ll probably be able to whittle down the
list of candidates—especially if you’ve correctly identified the damaged plant.
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There’s nothing wrong with making an educated guess: that’s the way to learn. But confine your guessing to
plants you can afford to lose. Guess wrong about an ailing tomato or zinnia and you haven’t lost much, but make
a faulty assumption about a mature oak or elm tree and you risk losing a great deal.
Your Cooperative Extension office, the County Agricultural Commissioner’s office, reputable local nurseries,
and experienced garden-club members are usually good sources of help. An accredited tree care specialist (an
arborist) can assist you in diagnosing and treating trees. Some universities, botanical gardens, and garden centers
sponsor “pest days’’ when home gardeners can bring in problems for diagnosis.
Rather than simply describing a plant’s symptoms, bring actual specimens in a plastic bag or glass jar. If you
can, pull up the whole plant. Otherwise, cut off a sample of the damaged part (include healthy adjacent growth).
If you find an insect or other organism on or near the damaged plant, enclose that too.
The best clues are often found at the junction of sound and damaged tissue. The samples should be fresh, since
decaying or dead plant material is often overrun by secondary organisms, making diagnosis difficult.

Using Pesticides Safely

T

he key to safe effective pesticide use is to choose the right product for the targeted pest then apply the
material with the right equipment, at the right time. And always treat pesticides with respect, since even
relatively nontoxic products can cause damage if used carelessly.

Follow these rules when choosing and applying pesticides.
■ Before you start thinking about which pesticide to use, ask yourself if you’ve exhausted all other possible
forms of control.
■ Select the right pesticide for the job. That means properly identifying the pest and the afflicted plant, then
making sure the product is approved for use on both. Applying the wrong pesticide wastes time, effort, and
money, and it may be harmful as well.
■ If more than one pesticide will do the trick, opt for the least toxic choice. Also look for selective products
(those which target a few pests rather than a broad range) and products that quickly break down into
harmless substances.
■ Buy only the amount you can use in one season. Don’t be swayed by sales or economy-size packages
unless you can share the product.
■ Read the label and follow the directions exactly. Use only the recommended amount; don’t assume that if
a little is good, a lot is better.
■ Time your treatments to catch pests at their most vulnerable stage.
■ If possible, spot-treat: use pesticides only in problem areas, not on the whole garden.
If you have any questions about the safety, environmental impact, or proper use of a pesticide, consult your
state pesticide agency, your regional EPA office, or the National Pesticide Telecommunications Network, a 24-hour
telephone hotline (800-858-PEST) funded by the EPA and Texas Tech University Health Sciences Center School of
Medicine.

Reading the Label

This basic rule about pesticide use can’t be repeated often enough: read the label. Read the label before buying
a product, before mixing it, before applying it, before storing it, and before throwing it away. Don’t trust your
memory—read the label at every step.
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The product label is the most important source of information about the pesticide. It’s a legal document that tells
you a product’s effect on human health and the environment; its active ingredients; the pests and crops on which it
can successfully be used; how to mix and apply it; whether it can be blended with other materials; whether there’s
a waiting period between applying the pesticide and harvesting crops or reentering the area; and how to store and
dispose of the product (and its container). The label also spells out any special safety measures you’ll need to take.
If you’re in doubt about a product’s suitability for your situation, the label is the absolute law. Other recommendations,
such as those listed in the Rogues’ Gallery starting on page 23, are intended as a guide.

Understanding the Risks

A signal word printed in large letters indicates the relative toxicity of a chemical. “Danger” or “poison” means highly
toxic; “warning” means moderately toxic; and “caution” means slightly toxic. Different formulations of the same
pesticide often have different signal words: a more concentrated version may rate “warning,” a more dilute one
“caution.”
Consideration should also be given to how often a product needs to be applied. Each application is one more personal
and environmental exposure. A product labeled “danger” that is meant to be diluted and applied once every 2 to
3 weeks may actually be safer for the environment and user than a product labeled “caution” that’s undiluted and
applied every 2 to 3 days. The former are usually more economical as well.
The days-to-harvest figure stated for pesticides that can be used on edible plants tells you how long you must wait
between your last application and when you can harvest. This gives a good indication of the residual effects of
the product used.

Relative Toxicity of Some Pesticides

Scientists calculate toxicity by LD50 ratings, which refer to the amount of material needed to kill half of the test
population. These numbers don’t appear on pesticide labels, but are used in determining the signal word. The
higher the number, the less toxic the pesticide.
The chart below gives ratings for some of the products mentioned in this book.
Spinosad
Bt
Insecticidal soap
Neem
Permethrin
Pyrethrum
Diazinon
Malathion
Basic copper sulfate
Acephate
Carbaryl
Imidacloprid
Bordeaux mixture
Rotenone
Nicotine sulfate

Mixing & Applying Pesticides

15,000
15,000
13,000
13,000
2,800
1,500
1,300
1,200
1,000
866
850
450
300
132
55

Relatively
nontoxic
(Caution)

Slightly toxic
(Caution)

Moderately toxic
(Warning)

Mix the pesticide in a well-ventilated area, using a separate set of measuring utensils labeled for pesticide use
(Like Bonide Measuring Cups). Try not to mix more material than you can use in one application.

Best Solutions 19

First put the water in a sprayer, then add pesticide—using the opposite order might keep the pesticide at the
bottom. Pesticides usually work better if mixed with neutral or slightly acid water; if your water is alkaline, you
can acidify it by adding a couple of teaspoons of white vinegar for each gallon of spray. Add the vinegar to the
water and swirl it around before pouring in the pesticide.Using a “spreader sticker”, Like Bonide Turbo, ensures
proper mixing, adhesion and effectiveness, and is a good investment.
When handling pesticides, wear protective gear as recommended on the product label, and don’t smoke, eat, or
drink. Before beginning the treatment, remove pets and toys from the area; also cover birdbaths, fish ponds, and
anything else you don’t want sprayed or dusted.
Apply pesticides only in still weather. When the air is calm the material won’t drift back onto you or onto plants
that you didn’t intend to treat. Coat the plant thoroughly, paying special attention to the leaf undersides, where
many pests feed.
If you’re using a pesticide harmful to bees, apply it late in the day, when bees are less active. If possible, use a
spray rather than a dust, since bees are more likely to pick up dusts on their bodies.
Spraying. To prevent injury to your plants, water them thoroughly before spraying—thirsty plants can
experience even more water stress when exposed to soaps, oils, or solvents in a pesticide formulation. Let the
foliage dry, and then apply the pesticide until it just begins to drip off the leaves.
A ready-to-use spray in an aerosol can or trigger sprayer is convenient for a small job. In all other cases, it’s
more economical to use liquid concentrates and your own sprayer. Good-quality plastic sprayers are an excellent
choice: they’re lightweight and corrosion-resistant, and it’s easy to see how much solution you have.
A hand-trigger sprayer is fine for a few plants or for spot-treating, but squeezing the trigger can be tiring if
you’re applying pesticides on a large scale. For big jobs, a pressurized tank provides the most precise application.
Most home gardeners use hand-held models with capacities of 1 or 2 gallons. If you plan to spray a very big
garden or a small orchard, you may want to invest in a backpack model. You need a strong back for this apparatus,
which holds about 4 gallons of solution.
Another way to get pesticides into a small tree is with an old-fashioned trombone sprayer. You place the hose
end into an open bucket of spray mixture, then slide a mechanism near the nozzle end to shoot the pesticide 10 to
20 feet into the tree.
Hose-end sprayers apply spray quickly, and conveniently. They’re most often used for spraying lawns. You
put the pesticide in the sprayer, then attach the garden hose; as water runs through the hose, it mixes with the
pesticide. Get a model with an on-off switch that can be turned off independently from the water supply. The
sprayer or hose should have a backflow preventer so that pesticide won’t be siphoned into your water system if
the water pressure drops. Some products are packaged with ready to spray hose end attachments. Bonide offers a
“Twist and Shoot” variable spray pattern that allows for straight stream tall tree spraying, as well as a gentle fan
pattern for lawns & ornamentals.
Thoroughly clean your equipment after each use. Rinse several times with clean water, then operate the sprayer
until clear water runs out of the nozzle. Keep a separate sprayer for weed killers, since any herbicide residue can
harm plants that are later treated with other types of pesticides.
Dusting. Dust adhere better to wet foliage, so mist plants before treating them—but apply dust during a dry
spell, or rain will wash away the pesticide. Apply a thin coat; don’t layer the material on. Since dusts are irritants,
always wear a dust mask, even if you’re handling the material for just a minute or two. Dusts are easily washed
off, so don’t apply when rain is expected, or irrigation is about to start.
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Some products come in ready-to-use squeeze bottles, but in most cases you’ll need your own applicator.
One more common applicator consists of a long tube with a pump that slides to propel a fine stream of dust
through the nozzle. Another type of duster, better suited for large jobs, has a handle you crank as you walk along;
it delivers a cloud of dust.

Storing Pesticides

Don’t keep pesticides in the house. Store them in their original containers in a cool, dark, dry place, such as
a locked cupboard in a garage or shaded storage shed (not a metal shed). Avoid areas experiencing extreme
fluctuations in temperature: the ideal range is 50°F to 75°F. For details on proper storage of specific chemicals,
follow label directions. Most chemical companies formulate their products to last a minimum of 2 years in the
container (exceptions are pesticides made from living organisms like Bt), although they can remain effective
much longer under ideal storage conditions.
Pesticides don’t lose their pest-control powers all at once. Instead of being 100 percent effective after several
years, they may perform at only 70 to 80 percent of their original potency. The only reliable way to determine
whether a pesticide will still do the job is simply to use it. Even if you write the purchase date on the container,
you don’t know how long the product sat in the store before you bought it.

Getting Rid of Leftover Pesticides

As long as a product hasn’t been banned or restricted, it’s environmentally safer to use it up as needed than throw
it away. However, you shouldn’t use a product just to get rid of it. Apply it only if there is a problem, and only
on the plants and pests listed on the label. If you don’t want the pesticide yourself, give it to someone who does.
Never dump it onto the soil or pour it down a drain.
If your cupboard holds any banned products, such as those containing chlordane, DDT, Diazinon, or Chlorpyrophos,
discard them according to local ordinances.

A word on “Organics”

Consumers today are bombarded with claims of natural, organic, OMRI, NOP, or some other earth, pet or user
friendly claim. Whether true or not, under no circumstances should these claims be confused with safety, or
suitablity for the task at hand. Always read the label. Select only the product that best solves your problem given
your particular circumstances.
Should you prefer to use natural products Bonide identifies ours with a tan band and/or the Garden Naturals
logo.

Best Solutions 21

F

Best
Solutions

or help in identifying the mischief makers in your garden, look into this chapter. You’ll find profiles of over
100 pests and diseases; some are familiar to gardeners everywhere, while others confine their dirty deeds to
specific regions. Some strike a broad range of plants; others attack only one or a few types. Your gardening
practices, too, play a role in determining the troublemakers you’ll encounter.
The profiles are divided into three sections: insects and their relatives, larger creatures, and plant diseases. Each
section contains an alphabetical listing of pesky organisms, including useful information about each: its looks, its
modus operandi, and the control measures proven effective against it.
To exclude cases of mistaken identity, start by reviewing the list of beneficial creatures on page 45. Make sure that
your “pest” really is an evildoer—and not a garden ally.
Once you’re convinced you have a scoundrel on your hands, skim the pest entries. Or, to save time, check the list of
common plants and the pests that attack them (pages 80-84). For example, if something is eating your rosebushes,
look up “Rose” in the chart under “Trees and Shrubs.” Then refer to the information on each listed pest.
You may recognize the villain from its mug shot or from the description of damage; perhaps you’ve noticed one of
the “calling cards” mentioned for a particular culprit, such as characteristic holes chewed in leaves. The villain’s
usual active period—night, daylight hours, or a certain time of year—may provide another clue.
Be careful about fingering a suspect solely from its photograph—make sure the accompanying information checks
out. Many creatures resemble each other, and the one you’ve encountered may not even be profiled in this chapter.
Your Cooperative Extension office or a good local nursery can assist you in resolving any uncertainties; other
gardeners in your area may also be helpful.
When you’re fairly sure you’ve correctly identified the trouble, review the controls listed for that particular pest. In
most cases, you can choose from natural as well as synthetic remedies. The chemical controls we cite are suggestions
only; before use, always read the product label to make sure the material is appropriate for your situation and for the
plant and pest at issue.
Only the controls likely to work for most gardeners are noted, but other remedies are entirely possible.
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Insect Control

Rogue’s Gallery:
Insects and Their Relatives

O

f all the pests that make themselves at home in gardens, the great majority are six-legged creatures and
their kin. The following pages provide information on more than five dozen common troublemakers,
some of which you’ll doubtless have to combat at one time or another. When you read about a particular
pest, keep in mind that its feeding habits and life cycle are especially helpful in telling you which controls to
launch—and when. For insects that undergo complete metamorphosis, we’ve indicated which controls (if any)
are appropriate for each life-cycle stage.

Adelgids (Woolly Adelgid)

Ants (including Fire Ants)
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Woolly adelgids (uh-DELL-jids) are small, soft-bodied insects resembling aphids that feed
on the sap of hemlock trees. The insects, which get their name from the woolly white material
that encases their eggs, produce two generations each year, from egg to nymph to adult.
Adults inflict the most damage as they feed on needles. Once a hemlock is infested, the tree
gradually looses damaged needles, produces fewer new ones, and grows steadily weaker.
Most trees die within four to eight years.
Target: Hemlocks, Conifers
Damage: Use piercing-sucking mouth parts and feed only on coniferous tree sap. Immature
nymphs and adults damage trees by sucking sap from the twigs and at the base of the needles.
The tree loses vigor and prematurely drops needles. This loss of vigor and loss of foliage can
eventually case the tree to die. If left uncontrolled, the adelgid can kill a tree in a single year.
Life cycle: This insect is a typical of most insect species in the Northeast in that it is inactive
for much of the growing season and very active throughout the winter. From mid-July until
mid-October, they resume feeding by using their piercing-sucking mouthparts to remove
plant sap from the twigs of the host plant. While they feed, they develop into adults with
new egg-masses appearing beginning in March. These are the most noticeable stage of the
pest and have the appearance of small, white cotton balls lined up at the base of the needles.
From then until June there can be many life stages present at one time and much feeding and
injury can occur. There are two generations per year. Magnification is required to see all of
the individual life stages.
Control: Adelgids are best controlled in late October as the second generation begins
to develop. Use Bonide Bon-Neem, Annual Tree and Shrub Spray, Borer Miner Killer.
Thorough applications of All Seasons are effective through the winter, and before new
growth emerges in the spring, and in summer months as well.
Notes: Good tree care can go a long way toward prevention. Avoid crowding plantings too
closely. Thin out branches to open up the tree crown, but don’t top or dehorn. Keep trees
wound free. Fertilize trees in the spring with a complete fertilizer. Water trees deeply during
dry spells.
Many kinds of ants live in highly organized colonies in the soil, under rocks, and in tree
cavities. Most types don’t eat plants, but instead cause trouble by driving away creatures
that prey on or parasitize sap-feeding pests such as aphids, whiteflies, mealybugs, and soft
scales. All these pests excrete honeydew, a sugary sap ants like to eat. A column of ants
marching up and down a tree trunk usually indicates an infestation by sap feeders.
Fire ants, a major pest in the South, do feed on plants—as well as on other insects. They
build hard mounds up to 2 feet tall and inflict painful stings when disturbed.
Don’t confuse ants with termites; ants are distinguished by their narrow waists and elbowed
antennae.
Target: Honeydew (most species), fruits and vegetables (fire ants).
Damage: Most ants don’t damage plants directly. Fire ants are an exception; they devour
plants and spoil gardens with their mounds. Nuisance pest in the home.
Life cycle: Winged males and females hatch about once a year. After mating, the males die
and the females lose their wings. Each female establishes a nest, laying large numbers of
eggs that hatch into workers. Colonies overwinter in soil or garden debris.
Control: Bonide Termite and Carpenter Ant Control, Ant Dust, Total Pest Control,
Stinger Fire Ant Killer, Ant Traps, Ant Killer Liquid Bait.

Armyworms

Small, pear-shaped, and soft-bodied, these slow-moving sucking insects usually congregate
in clusters. They’re sitting ducks for many natural enemies—but nonetheless, they prosper,
thanks to their prolific reproduction. The many species come in a wide range of colors;
usually wingless, they’re equipped with two tubes, called cornicles, at the posterior end.
Target: Any soft plant tissue, including new growth of most woody plants.
Damage: Juices are sucked from tender growth, causing wilting or malformations.
Honeydew—the undigested plant sap that aphids excrete—attracts ants and fosters sooty
mold. Some aphids transmit viruses.
Life cycle: Aphids multiply without mating for most of the year, producing live young
that reproduce within a week or so after birth. Some species give birth to pregnant young.
Breeding is continuous in mild climates; in colder regions, there’s a winged form that
deposits eggs in fall.
Control: Bonide Eight, Malathion, All Seasons Spray Oil, Garden Dust, Rose and
Flower Dust, Pyrethrin Liquid, Total Outdoor, Rose Rx, Systemic Granules, Annual
Tree And Shrub, BonNeem, Captain Jack, Orchard Spray.

Active at night and on overcast days, armyworms get their name from their habit of
marching In troops, devouring vegetation in their path. Several species of these hairless
caterpillars cause headaches for gardeners; all are 1 to 2 inches long and fond of leafy
vegetables. Beet armyworms, varying from green to black, sport a stripe down each side
and a small black spot above the stripe at the middle pair of true legs. Yellow-striped
armyworms are purplish to black, with two yellow stripes running along their backs.
Brown shiny fall armyworms have prominent black spots and a white “Y” on a black
head (Armyworms are also known as climbing cutworms, see page 29).
Target: Vegetables, especially seedlings (fall armyworms favor corn), lawns.
Damage: Foliage is chewed (tips of corn leaves look ragged as they unfurl); seedlings are
often destroyed. Grass dies in irregular patches.
Life cycle: Moths lay eggs on leaves. After hatching, the caterpillars feed for several
weeks, then pupate in the soil. Beet and fall armyworms migrate north, reaching the upper
part of their range in autumn. Depending on species and climate, there are one to six
generations each year.
Control: Bonide Eight, Eight RTU, Thuricide Bt liquid, Dipel, Captain Jack,
Caterpillar Killer, Orchard Spray.
Notes: Get rid of grassy weeds, since the infestation often starts there. Dig a steep sided
ditch at least 6 inches deep around the plants you want to protect; the armyworms will
fall in, then be unable to get out.

Asian Longhorn Beetle

(See Borers)
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Insect Control

Aphids

Insect Control

Asparagus Beetles

As the name implies, these pests—both adults and larvae prefer asparagus to all other
foods. The adults, reaching about ¼ inch long, are blue-black mottled with yellowish
orange. The plump, ⅓ inch long grubs are olive green to gray, with a black head and
legs.
Target: Asparagus
Damage: Growing tips of spears are chewed and scarred.
Life cycle: When shoots appear in spring, adults fly in to feed, then lay dark eggs that
protrude horizontally from spear tips. The grubs hatch out within a week, feed for a few
weeks, and then burrow into the ground to form yellow pupae. Adults can over- winter in
plant debris. There are two to five generations a year.
Control: Bonide Captain Jack, Eight, Tomato Vegetable 3-in-1, Pyrethrin liquid,
Garden Dust, Total Outdoors, Beetle Killer, Orchard Spray.
Notes: Many natural enemies will help you keep this pest in check.

Bagworms

The dangling silken bags, reaching a length of 2 inches, are more noticeable than the
small brown caterpillars—each of which weaves its own bag and drags it along as it feeds.
Bagworms are found as far west as Texas.
Target: All trees, especially juniper and arborvitae.
Damage: Leaves are chewed from the treetop down; defoliated trees may die. Deciduous
trees are less vulnerable, since they can grow a new set of leaves. The silken bands
attaching the bags to trees may girdle and kill young branches.
Life cycle: In winter, each bag contains as many as 1,000 eggs. In spring, the caterpillars
hatch and disperse to feed for a time; then each one tethers its bag to a twig and enters to
pupate. In a few days, the moths emerge. The females, wingless and mouthless, remain
in their bags; the small, black-winged males fly in to join them. After mating and laying
eggs, the females die. There is one generation a year.
Control: Bonide Captain Jack,Thuricide Bt liquid, Eight, Malathion, Fruit Tree
Spray, Total Outdoor, Caterpillar Killer, Systemic Insect Control.
Notes: Treat the larvae as soon as they hatch, before they construct their bags.

Billbugs

A long, forward-pointing snout gives this dark, slow-moving, ½ inch long weevil its name.
The real pests, though, are the fat, legless grubs. About the same size as the adult beetles,
they’re white with brown heads. Billbugs are a problem primarily on the East Coast and
in the West.
Target: Lawns, especially those planted with Bermuda or zoysia grass.
Damage: Irregular brown patches that lift right up from the lawn appear where grass roots
have been chewed through.
Life cycle: Adults hibernate in protected areas, then lay eggs in grass stems in spring. The
grubs hatch out and tunnel into the stems, then move deeper to feed on crowns and roots
before pupating in autumn. There is one generation a year.
Control: Bonide Annual Grub Beater, Beetle Killer, Total Outdoor.
Notes: The legless larvae offer the best evidence of a billing infestation; other lawn pests
that cause similar damage have legs. You’ll also see whitish, saw-dustlike excrement in
infested areas.
Although markings vary greatly depending on the species, blister beetles are easily
identified by their physique: the middle section of the body is noticeably smaller than the
head or abdomen. The majority of these pests are well under an inch long.
Target: Many flowers and vegetables, especially those belonging to the tomato family.
Damage: Leaves are chewed. When large populations of beetles appear suddenly, damage
can be serious, Life cycle: Adults lay eggs beneath the soil, where the newly hatched grubs
feed on grasshopper eggs. The grubs remain underground in a dormant state for up to 2
years, then become active, pupate, and emerge as plant- feeding adults in late spring or
early Summer.
Control: Bonide Rotenone, Eight concentrate, Dust and RTU liquid, Pyrethrin
liquid, Garden Dust, Total Outdoor, Tomato-Vegetable 3-in-1.
Notes: Use gloves if hand picking these beetles, since they exude a substance that can
cause painful blisters.

Blister Beetles
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In their larval stage, numerous types of beetles and some clear wing moths tunnel beneath
(Including Asian Longhorn and bark or bore into live wood. Some borers tunnel deep into a branch, making it weak
enough to snap in a storm; others tunnel just below the bark, girdling a tree. In many
Emerald Ash)
cases, a pest’s tunneling pattern is distinctive enough to provide positive identification.
Borers tend to attack trees stressed by poor growing conditions or wounds. If you see
holes bordered with sawdust, excrement, or sap, you probably have an infestation on your
hands. Some species attack below the soil line; in these cases, the evidence may be at the
base of the tree.
Target: Many trees and shrubs.
Damage: Wilting, yellowing, premature leaf drop, and branch dieback occur. Severely
infested plants may die: tunneling provides entry for infections and bark beetles themselves
often spread diseases as they tunnel.
Life cycle: Bark beetles bore beneath bark and lay eggs in tunnels; moths lay eggs around
wounds and on or at the base of host plants. The larvae of both kinds of insects tunnel,
feed, and pupate inside the plant, then emerge as adults, Most of these pests overwinter in
a dormant state.
Control: Bonide Annual Tree & Shrub, Systemic Insect Spray, Borer-Miner Spray,
Total Outdoor.
Notes: Prevention is the best control. Provide good growing conditions and place barriers
around trees to protect them from injury. To hand-control worms, ram wire into borer
holes to kill the occupants.

Cabbage Loopers

Green with pale tripes, this caterpillar has legs at the front and back, but more in the
middle―a peculiarity that gives it a characteristic humpback or looping crawl. Fully
grown, the pests are about 1½ inches long.
Target: Cole crops, lettuce, celery, tomatoes, and various other vegetables and flowers.
Damage: Large, irregular holes are chewed in leaves. Holes are bored in tomatoes and in
cabbage and lettuce heads. Seedlings may be killed.
Life cycle: Moths lay greenish white eggs singly on leaves. The caterpillars feed for a
few weeks, then pupate on the plant; pupae may overwinter; or adults may migrate south.
There are two to seven generations a year.
Control: Bonide Captain Jack, Caterpillar Killer, Dipel, Eight, Garden Dust, Total
Outdoor.
Notes: Wasps parasitize cabbage loopers, if you see eggs on caterpillars, leave those
loopers to their fate. Also leave those loopers to their fate. Also leave chalky white loopers
alone―they’re infected with a virus. Since cabbage loopers feed first on outer leaves, you
can often just pull the marred leaves from the heads of cabbage or lettuce and still get a
good harvest.

Cankerworms

Also called inchworms for their looping motion, these l inch long pests are found in all
but the southernmost parts of the country. Spring cankerworm moths show up in spring,
fall canker-worm moths in autumn when weather turns cold. The caterpillars of both types
feed in spring, moving from tree to tree on silken strands. Spring canker-worms are green,
brown, or black with colored stripes, while the fall type is brown on top and green below,
with three slender white stripes.
Target: Fruit and shade trees.
Damage: Leaves are chewed, but no webbing is visible. Trees may be defoliated during a
bad infestation. Young fruit may have holes that heal over into scabby patches.
Life cycle: Wingless female moths crawl up tree trunks and lay eggs. The spring species
lays clusters of oval, purplish eggs beneath the bark; the fall type deposits neat tiers of gray,
flower-pot-shaped eggs on twigs. The eggs hatch when trees leaf out in spring; the larvae
feed for about a month, then lower themselves by silken threads and form underground
pupae. There is one generation a year.
Control: Bonide Captain Jack, Thuricide Bt liquid, Dipel, All Seasons, Malathion,
Total Outdoor, Eight, Caterpillar Killer, Orchard Spray.
Notes: Heavy infestations usually occur every 7 years or so. Repeated defoliation weakens
a tree.
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Insect Control

Borers and Bark Beetles

Insect Control

Chinch Bugs

This true bug sucks sap from grasses; it’s attracted to poorly grown lawns. Chinch bugs
start out pinhead-size and bright red, with a white band across the back; they darken as they
mature, eventually becoming black, ⅛ inch long bugs with white wings. Don’t confuse
this pest with its natural enemy, the predaceous big-eyed bug: the faster moving predator
is wider and has prominent eyes.
Target: Lawn grasses, corn, and other grasses.
Damage: Afflicted plants wither and dry out. Dead lawn remains firmly rooted.
Life cycle: Adults overwinter in tall grass or debris. When the weather warms in spring,
they lay eggs on the grass or in the sail. There are one to seven generations a year.
Control: Bonide Annual Grub Beater, Grub Beater RTS, Ant, Flea & Tick Granules,
Total Outdoor, Eight.
Notes: To see if chinch bugs are present, remove both ends from a large can; then push it
into the ground and fill it with water. Let stand for 10 minutes, then check—the bugs will
have floated to the top. Before treating, water the lawn to bring bugs to the surface. No
treatment is needed if the bugs you see are coated with a gray, cottony material—they’re
infected with a fungus.

Cicadas

These 1 to 2 inch long aphid relatives have a black or mottled body, prominent reddish
eyes, short antennae, and transparent wings, Periodical cicadas appear in late spring or
early summer; the less harmful dogday cicadas show up in mid to late summer. Male
insects produce a loud buzzing “song” by vibrating membranes on the underside of the
abdomen.
Target: Many trees and shrubs, especially apple, peach, oak and dogwood.
Damage: Feeding by the insects usually doesn’t do much harm, but slits made for egglaying cause twig dieback.
Life cycle: These pests spend most of their lives below ground as nymphs, feeding on tree
and lawn roots. Each brood of dogday cicadas spends 2 to 4 years developing underground;
periodical cicadas spend about 13 years below ground in the South, 17 years in the North.
Once the nymphs dig their way out, they climb into trees and molt for the last time. The
adults live for several weeks, during which time they mate and lay eggs in twigs. After
about 2 months, the eggs hatch; the nymphs drop to the soil and tunnel down.
Control: Bonide Captain Jack, Eight, Total Outdoor, Borer Miner Killer w/
systemaxx.
Notes: Since broods overlap, periodical cicadas may emerge more often than once every
13 or 17 years. Don’t plant new trees until after egg-laying; your Cooperative Extension
office can tell you when a new brood is expected. Netting on young trees should have
¼-inch-diameter or smaller holes.

Codling Moths

This l inch long caterpillar, with a white or pinkish body and a dark head, is one of the
most stubborn orchard pests. The damage is worse during warm, dry springs.
Target: Fruit and nut trees, especially apple, pear, and walnut.
Damage: Fruit is tunneled and often drops prematurely; the caterpillar may still be
inside.
Life cycle: Coppery-banded moths lay eggs in spring when host trees are in bloom. After
hatching, caterpillars tunnel to the core of the developing fruit or nut. They eventually
burrow out, leaving excrement, then drop to the ground or crawl down the trunk to pupate
in cocoons under loose bark or in debris. There are two to four generations a year.
Control: Bonide All Seasons, Eight, Total Outdoor, Malathion, Thurcide Bt, Dipel,
Orchard Spray, Fruit Tree Spray.
Notes: Bt is effective only during the brief period before larvae enter fruit. A collar is the
best means of trapping overwintering larvae. To ensure that the pests use the collar, make
it the most attractive choice: scrape the bark smooth so the larvae won’t pupate under bark
flaps.
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Though native to the Rocky Mountains, this pest long ago spread to all other parts of the
United States except California and Nevada. The 3/8-inch long adult beetle is easy to spot:
the showy polka-dot vest and striped pants are dead giveaways. The small, red-humped
nymphs have articulated legs and rows of dark spots along both sides. Both adult beetles
and nymphs denude plants, leaving black excrement as testament to their gluttony.
Target: Tomato-family vegetables and flowers.
Damage: Leaves and sterns are chewed; whole plants may be devoured if the beetle
population is large.
Life cycle: In spring, female beetles lay hundreds of elongated orange eggs in clusters
on leaf undersides. About a week after egg laying, the larvae emerge and feed for a time,
then burrow into the ground to pupate. The pupae can overwinter. There are one to three
generations each year.
Control: Bonide Captain Jack, Beetle Killer, Total Outdoor, Colorado Potato Beetle
Beater, Dragoon Dust.
Notes: A thick mulch of straw or hay slows down the beetles.

Corn Earworms

Also known as the tomato fruitworm and cotton bollworm, this caterpillar changes
appearance markedly as it grows. Young Corn Earworms are tiny and white, with black
heads; older ones are 1½ inches long and green to nearly black in color, with lengthwise
stripes and stubby spines along their backs. Finding one of these pests in an ear of corn
is dismaying—but the damage is modest, and the ear can be salvaged by cutting off the
spoiled tip.
Target: Corn, tomatoes, and other vegetables.
Damage: Caterpillars and eggs are found in silk and tip kernels of ripening corn; tomatoes
may be tunneled.
Life cycle: In spring, moths lay domed, ridged, whitish eggs singly on silks or leaf
undersides. Caterpillars hatch and feed for several weeks, then pupate in the soil. There
are up to seven generations a year.
Control: Bonide Captain Jack, Caterpillar Killer, Eight, Total Outdoor.
Notes: Plant tight-husked corn varieties; or put a clothes pin or rubber band on tip of husk.
Place a dropperful of mineral oil in tip of ear when silks have withered but before they turn
brown. Apply Bt or inject nematodes into husk during silking.

Crane Fly (Leatherjackets)

Adult crane flies emerge from the soil beneath turfgrass, pastures and other grassy areas in
late summer and fall. The adults have very long legs and resemble large mosquitoes.
Target: All turfgrass species appear to be susceptible, as well as vegetable and small fruit
crops.
Damage: The larvae are the damaging stage of this pest. They feed on the roots, crowns,
and above ground portions of grass plants. Damage often becomes noticeable in March
and April and appears as dying patches of turfgrass. Weeds may invade areas of dying
turfgrass. Although the adults resemble mosquitoes, they do not bite or sting; it is believed
that they feed primarily on plant nectar.
Life cycle: Females mate and lay eggs in grass within 24 hours of emerging. Eggs hatch
into small, brown, wormlike larvae that have very tough skin and are commonly referred
to as “leatherjackets”. The leatherjackets feed on the roots and crowns of clover and grass
plants during the fall. They spend the winter as larvae in the soil; when the weather warms
in spring, they resume feeding. During the day larvae mostly stay underground, but on
damp, warm nights they come to the surface to feed on the aboveground parts of many
plants. When mature, the larvae are about 1 to 1½ inches long. Around mid-May, they
enter a non-feeding pupal stage and remain just below the soil surface. In late summer,
pupae wriggle to the surface and the adults emerge. There is one generation a year.
Control: Bonide Annual Grub Beater, Beetle Killer, Caterpillar Killer, Grub Beater
RTS, Ant, Flea & Tick Granules
Notes: Healthy, well maintained turfgrass can tolerate fairly high larvae populations.
Nitrogen fertilizer and irrigation may reduce damage.
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Insect Control

Colorado Potato Beetle

Insect Control

Cucumber Beetles

The various species of these ¼ inch long beetles are yellowish green, with black spots or
stripes. The slim, white larvae, about ½ inch long, are dark at both ends. Larvae feed on
roots; adults—the more destructive stage—chew aboveground plant parts.
Target: Roots of corn, other grasses, legumes (larvae); many vegetables, especially
cucurbits, and flowers (adults).
Damage: Large, roughly oval holes are chewed in leaves and flowers. As they feed, the
beetles can spread bacterial wilt and a mosaic virus.
Life cycle: When the weather warms in spring, beetles lay eggs beneath host plants, either
at plant bases or in cracks in the soil. Larvae burrow into the soil and feed on roots, then
pupate. Adults overwinter in debris. There are one to four generations a year.
Control: Bonide Beetle Killer, Eight, Malathion, Total Outdoor, Garden Dust,
Tomato-Vegetable 3-in-1.
Notes: Try to catch infestations early; killing the beetles won’t save your crop if the pests
have already infected it with a disease.

Curculios

These beetles resemble other members of the weevil group in having a long, curved snout.
The larvae are grayish white, legless grubs. Most curculio species, including the plum
curculio (shown), pecan weevil, black walnut curculio, and rose curculio, attack a narrow
range of hosts. The plum curculio, found east of the Rockies except along the Gulf Coast,
is among the most difficult-to-control pests of apples and stone fruits. Crescent-shaped or
mushroom-shaped scars on fruit are its calling card.
Target: Fruit and nut trees, roses.
Damage: Fruits and nuts are tunneled. Infested fruit ripens and drops prematurely; nuts
wither and fall. Holes are drilled in rose blossoms.
Life cycle: Adult beetles overwinter in debris, then feed on spring growth before laying
eggs on developing fruits, nuts, or flower buds-into which the larvae tunnel to feed. After
feeding, larvae burrow into the ground to pupate. There are one or two generations a
year.
Control: Bonide Beetle Killer, Eight, Fruit Tree Spray, Rose Rx, Total Outdoor.
Notes: Adults play dead when disturbed, so you can shake them out of plants onto a cloth
and dispose of them.

Cutworms

So named because they chew seedlings off at ground level, cutworms are the larvae of
various moths. Up to 2 inches long and of diverse color, the hairless caterpillars feed at
night; during the day, they can be found underground or beneath debris near a food source,
curled up in a C shape. (For information on climbing cutworms, see the discussion of
armyworms on page 24.)
Target: Young seedlings and transplants; lawns.
Damage: Stems of young plants are chewed off near the ground. Leaves of older plants
show ragged edges and chewed holes.
Life cycle: Moths lay tiny white eggs, often in weeds or debris. After feeding, the
caterpillars pupate in the soil. The insect can overwinter at any stage of life. There are up
to four generations each year.
Control: Bonide Eight, Ant, Flea & Tick Granules, Total Outdoor, Annual Grub
Beater, Dipel, Catepillar Killer.
Notes: For a simple collar, remove both ends from an empty can, then place it over a
seedling. Before handpicking, flood infested areas to force cutworms to the surface.
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Contrary to the old wives’ tale, these nocturnal, ¾ inch long, reddish brown insects don’t
crawl into human ears and bore into the brain with their mean looking pincers. Earwigs
do nibble on plants, though—but they usually do more good than harm, since they eat
decaying matter and other insects. Due to their habit of hiding in gnawed fruit, they’re
often blamed for the evil deeds of other pests. Before you take action against earwigs,
schedule a nighttime patrol to see if they’re responsible for the damage you’re finding.
Target: Tender plant tips.
Damage: Young growth is nibbled; leaves show ragged holes.
Life cycle: In fall, adults lay clusters of 20 to 60 pearly eggs in the top few inches of soil.
The eggs hatch in spring. There’s usually one generation a year, though there may be a
second brood if some adults overwinter and lay eggs in summer.
Control: Handpicking, trapping, Bonide Household Insect Control, Eight, Ant Killer
Granules, Total Indoor, CyperEight, Orchard Spray.
Notes: look for earwigs in cool, dark, damp places during the day. A loosely rolled
newspaper makes a good trap.

Elm Leaf Beetles

Both adults and larvae feed on leaf undersides, but the larvae—½ inch long, dull yellow
grubs with black stripes—cause more damage. The ¼ inch long adults are yellowish
green, with a black stripe on each wing cover.
Target: Elms, Japanese zelkova.
Damage: Leaves are chewed to lace; injured leaves may turn brown and drop. Repeated
defoliation may kill a tree. Weakened trees are also susceptible to elm bark beetles, which
spread Dutch elm disease.
Life cycle: Adults overwinter in buildings and protected places. In spring, they fly to
nearby elms to feed on unfolding leaves; they lay onion-shaped, yellowish eggs on the
leaf undersides, then die. The larvae feed for several weeks, then crawl or drop down to
the ground and pupate near the trunk base or in debris. There are up to five generations a
year.
Control: Bonide Captain Jack, Beetle Killer, Eight, Total Outdoor, Systemic Insect
Spray, Annual Tree and Shrub.
Notes: Destroy elm leaf litter. Apply sticky material on a 2 foot wide band on the trunk to
kill larvae as they crawl down.

European Corn Borers

This l inch long, grayish pink caterpillar has a dark head and two rows of dark spots along
its body. Found everywhere except Florida and the Far West, it’s most troublesome in the
Midwest.
Target: Primarily corn; many other vegetables and flowers are also attacked.
Damage: Leaves show small “shot holes”; corn stalks have small holes edged with
sawdust-like material. Tassels are broken; the stems attaching ears to the main stalk may
be bent. Ears of corn may be tunneled.
Life cycle: Moths lay masses of white eggs on leaf undersides. After hatching, the
caterpillars feed briefly on leaves and tassels, then tunnel into stalks and feed for several
weeks. The caterpillars pupate (and may overwinter) in plant stems. There are one to three
generations a year.
Control: Bonide Eight, Captain Jack, Dipel, Borer Miner Killer, Dragoon Dust.
Notes: Weeded corn patches are less likely to be attacked than weedy ones. Place Bonide
Dipel Dust in leaf whorls on stalks. Make a short lengthwise slit in the stalk below the
entrance hole and handpick the borer.
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Insect Control

Earwigs

Insect Control

Fall Webworms

Fire Ants

About an inch long, this leaf-feeding pest is a long-haired, pale green or yellow caterpillar
with a black stripe down its back. It feeds from inside the silken, weblike nests it builds
at branch tips.
Target: Fruit, nut, and shade trees; roses and other ornamental shrubs.
Damage: Leaves are chewed; individual branches and sometimes entire plants are
defoliated. Plants are covered with dirty white webbing.
Life cycle: White moths lay woolly egg masses on leaf undersides. After feeding, the
caterpillars crawl down the trunk to pupae; pupate overwinter in litter or attached to tree
bark. There are up to four generations a year.
Control: Bonide All Seasons Spray Oil, Malathion, Dipel, Eight, Caterpillar Killer,
Annual Tree and Shrub, Systemic Insect Control.
Notes: Use a long pole to destroy webs. When spraying, poke the sprayer through webs to
get to the leaves the caterpillars are eating. Tent caterpillars are similar pests.
(See Ants)

Flea Beetles

These tiny, oval jumping insects vary in color depending on the species, but most types are
black, shiny bronze, or dark blue. Except for a desert species with a particular fondness for
corn, all have an appetite for a broad range of edible plants. Adults chew holes in leaves;
the white larvae feed on roots, healthy older plants can survive a flea beetle attack, but
seedlings may die.
Target: Many plants, especially dichondra and vegetable seedlings.
Damage: Irregular ‘’shot holes’’ are chewed in leaves, The insects spread diseases as they
feed.
Life cycle: Adults overwinter in weeds or garden debris. In late spring, they lay tiny white
eggs just under the soil around host plants. Larvae feed under- ground, then pupate. There
are one to four generations a year.
Control: Bonide Garden Dust, Beetle Killer, Dragoon Dust, Tomato-Vegetable 3-in1, Eight, tilling (larvae and pupae).
Notes: Since the pests prefer dry conditions, lightly mist plants under siege.

Fruit Flies

These hard-to-control orchard pests include the apple maggot, blueberry maggot, cherry
fruit fly, walnut husk fly, and numerous quarantined exotic species (the Mediterranean
fruit fly, for example). The native flies are a little smaller than houseflies; they’re black
with white stripes and have banded and spotted wings, The maggots, which feed inside
fruits and nuts, are small, whitish, and legless.
Target: Many fruit and nut trees.
Damage: Fruits and nuts are decayed and wormy; they may rot on the tree or drop
prematurely.
Life cycle: Adult flies lay eggs under the skin of fruits or nuts; the maggots burrow inside
after hatching. Once fully grown, they eat their way out, drop to the ground (or crawl out
of fallen fruit), and pupate in the soil. Native species have one generation a year.
Control: Bonide Captain Jack, Eight, Total Outdoor, Fruit Tree Spray, Orchard
Spray.
Notes: For information on key control times, consult your Cooperative Extension office.
Yellow sticky traps attract the majority of species. Apple maggot flies and some cherry
fruit flies are also drawn to red spheres; green spheres attract walnut husk flies. New
evidence indicates that copper compounds can reduce egg-laying.
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Also known as tobacco bagworms, these close relatives of the corn earworm burrow into
buds and feed from the inside; they also chew fully opened flowers. The striped, 1/4 inch
to 3/4 inch long caterpillars are greenish to tan or reddish in color; they cause problems
largely in mild climates, since they can’t survive cold winters.
Target: Primarily geraniums, petunias; also nicotiana, calendulas, border penstemon.
Damage: Flowers are tattered or don’t bloom. Tiny droppings appear on buds.
Life cycle: Moths lay clusters of eggs on host plants. The caterpillars tunnel into
developing buds and feed for a few weeks before pupating, usually inside the damaged
buds. After emerging, the adults lay eggs that may either overwinter or hatch into a second
generation.
Control: Bonide Captain Jack, All Seasons Spray Oil, Dipel, Thuricide Bt liquid,
Caterpillar Killer, Systemic Insect Control.
Notes: Ivy geraniums are resistant. Apply insecticides immediately after eggs hatch—the
larvae are safe once they enter buds, unless Systemic Insect Control is used.

Glassy Wing Sharpshooter

(See Leaf Hopper)

Grasshoppers

Also called locusts, the dozens of grasshopper species differ in size, color, and markingsbut all flourish in areas with long, hot, dry summers.
Target: All plants, especially grasses and weeds.
Damage: If the insects descend in hordes, they’ll eat plants to the ground, but individual
grasshoppers are a threat only to young plants.
Life cycle: The insects usually overwinter as yellowish eggs in the soil or on weeds.
Nymphs hatch out early in spring and begin to feed, molting five or six times before
reaching adulthood. Most species produce one generation a year.
Control: Bonide Malathion, Systemic Insect Control, Eight, Total Outdoor, Beetle
Killer.
Notes: In home gardens, row covers are probably the best control. To trap grasshoppers,
fill jars with a solution of one part molasses and nine parts water, then bury them so the
lip is at ground level. The pathogen Nosema locustae isn’t effective in the average home
garden.

Grubs (White Grubs)

(See Billbugs, Japanese Beetles, June Beetles)
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Insect Control

Geranium Budworms

Insect Control

Gypsy Moths

Since its accidental release in Massachusetts in 1869, this pest has defoliated millions of
acres of trees in the East, A notorious hitchhiker (hence the name “gypsy’’), it’s gradually
moving westward, traveling to new regions as egg masses attached to vehicles. An Asian
strain which feeds on an even wider range of plants than the European type has shown up
in the Western United States.
Newly hatched caterpillars can disperse by hang gliding on silken strands. Eventually
growing up to 2 inches long, they’re marked with rows of blue and red spots; tufts of fine
hairs protrude from their sides. They feed in such numbers that their excrement rains upon
the ground.
Target: Many shrubs and trees, especially oaks.
Damage: Leaves are eaten. Deciduous trees are only weakened, but defoliated evergreens
may die. Damage is more severe when a warm spring follows a dry autumn.
Life cycle: Large tan moths lay chamoislike egg masses on any rough surface; the eggs
overwinter and hatch in spring. The caterpillars climb host trees and feed on leaf undersides,
then crawl down to form mahogany-brown pupae in bark crevices and on other surfaces.
The moths soon emerge, mate, and die, There is one generation a year.
Control: Bonide Captain Jack, Catepillar Killer, Thuricide Bt liquid, Eight, Total
Outdoor, Systemic Insect Control, Fruit Tree Spray.
Notes: Some people are allergic to gypsy-moth caterpillar hairs, so wear gloves when
removing the pests from burlap or sticky bands. Gypsy moths build up to huge numbers
every 5 to 10 years, but their numbers are then reduced by a fungal or viral disease.

Harlequin Bugs

These handsome black-and-orange pests are found largely in the southern half of the
country. Shield shaped and ¼ inch long, the harlequin is a type of stink bug, releasing
a foul odor when disturbed. Its highly distinctive eggs resemble neat rows of tiny white
barrels with black hoops. Both adults and nymphs suck plant sap.
Target: Primarily cole crops; many other plants are also attacked.
Damage: Yellowish patches appear on leaves. Heavy feeding can kill a plant.
Life cycle: Adults overwinter in debris, then lay eggs on leaf undersides.
Nymphs feed for a few weeks after hatching. There are usually three or four generations
annually, but in the Deep South, breeding can go on all year.
Control: Bonide Dragoon Dust, Eight, Total Outdoor, Garden Dust, TomatoVegetable 3-in-1, Pyrethrin Liquid.
Notes: Handpick adults when they first appear in spring. To lure them away from crops,
place cabbage leaves elsewhere in the garden; destroy the decoyed bugs daily.

Hornworms

Up to 5 inches long, hornworms are the larvae of large brown moths that fly like
hummingbirds. Both tomato and tobacco hornworms are green with diagonal white
stripes; the horn, at the pest’s rear, is black on the tomato hornworm, red on the tobacco
hornworm. The caterpillars feed upside down on leaf undersides. Since they blend into
the foliage, they can be hard to spot, although the black pellets they excrete are plainly
visible.
Target: Tomatoes, eggplant, potatoes, pepper, and other tomato-family plants.
Damage: Stems are stripped bare of leaves; fruit may be gnawed.
Life cycle: Moths lay pale green eggs singly on leaf undersides. After feeding, the
caterpillars enter the soil and form brown, shiny, 2 inch long pupae with a handlelike
projection. The pupae can overwinter. There are one to four generations a year.
Control: Bonide Captain Jack, Caterpillar Killer, Thuricide Bt liquid, Dipel, Eight,
Total Outdoor, hand picking, tilling (pupae).
Notes: Braconid wasps parasitize hornworms. If you see worms with tiny white cocoons
on their backs, let the wasps finish them off.
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These velvety, light green caterpillars are similar to cabbage loopers (see page 26) in size,
but more conventional in gait. Older caterpillars have faint yellow stripes.
Target: Primarily cole crops, Damage: Large, irregular holes are chewed in leaves, and
the parts that aren’t eaten are contaminated with dark green excrement. Cabbage heads
are tunneled.
Life cycle: White butterflies with blacktipped wings lay bullet-shaped, ridged yellow eggs
on leaf undersides. After feeding for 2 weeks or so, the caterpillars pupate on plants, below
ground, or on fences or other structures. The pest breeds all year long in mild regions, but
may overwinter as pupae in cold climates. There are three to six generations a year.
Control: Bonide Captain Jack, Caterpillar Killer, Thuricide Bt liquid, Dipel, Garden
Dust, Total Outdoor, Rotenone, Eight.
Notes: When handpicking imported cabbageworms, look carefully; they’re very difficult
to spot.

Japanese Beetles

Found primarily in the eastern United States, this pest eats almost everything except
vegetables. The C-shaped grubs whitish, up to l-inch-long, with brown heads and three
pairs of legs feed heavily on plant roots; lawns are especially likely to be attacked. When
the ½ inch long, metallic green beetles with coppery wing covers emerge, they decimate
the aboveground parts of roses and other plants.
Target: Leaves, flowers, and fruit of over 275 plant species; lawns.
Damage: Leaves are skeletonized, and flowers and fruit are eaten (adults); brown patches
of lawn roll up like carpet (larvae).
Life cycle: Grubs spend most of the year deep in the soil; in early spring, they come nearer
to the surface to feed, then pupate. Adults emerge in summer, feed for about 6 weeks, and
lay eggs in the soil, The cycle may take 2 years to complete.
Control: Bonide Beetle Killer, Orchard Spray, Fruit Tree Spray, Eight, Rose Rx,
Garden Dust, Total Outdoor.
Notes: Traps are risky, since they may attract more beetles than they can handle.
Handpicking is probably more effective. The beetles play dead when disturbed, so they
can be shaken onto a cloth and discarded. Treating lawns with Bonide Annual Grub
Beater will help keep beetle populations down.

June Beetles

Varying in color and size by the species, this beetle flies after dusk and is attracted to
light. The various common names, May beetle, June bug, June beetle, refer to the season
when adults are active, but it’s the earlier larval form that should worry gardeners. Also
called white grubs, the larvae resemble Japanese beetle grubs in both appearance and in
the damage they do. Adults nibble on leaves of shade trees and roses, but their activities
seldom cause problems.
Target: Roots of lawn grasses, strawberries, beans, beets, corn, onions, potatoes.
Damage: Roots are eaten; brown patches of lawn roll up.
Life cycle: Adults emerge in late spring and summer, then lay eggs in the soil in late summer.
Grubs feed on roots until fall, then burrow deeper to overwinter. They move nearer to the
surface in spring, resume feeding, and then pupate, The cycle can be completed in a single
year in warm climates, but in colder regions, grubs may overwinter for 2 years, then pupate
during the third winter.
Control: Bonide Rose Rx, Eight, Total Outdoor, Beetle Killer, Grub Beater.
Notes: June beetle grubs are not susceptible to milky spore disease. Treat lawns with
Bonide Annual Grub Beater. If lawns rake right up in the spring it’s a good bet you have
grubs.
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Insect Control

Imported Cabbageworms

Insect Control

Lacebugs

Various species of these true bugs are found in all parts of the country. Both the whitish,
l/8-inch-long, lacywinged adults and the darker, wingless nymphs, suck sap from leaf
undersides. Despite their wings, adult lacebugs seldom fly; they have a slow sideways
movement. Sometimes called lacewings.
Target: Many ornamental trees and shrubs, especially azaleas and rhododendrons.
Damage: Leaves lose color and are speckled or blotched. Plants decrease in vigor and
bloom poorly.
Life cycle: Adults insert egg clusters into leaf veins or cement them to leaves. Some species
overwinter as eggs, others as adults, There are several generations a year.
Control: Bonide All Seasons Spray Oil, Pyrethrin Liquid, Malathion, Eight, Total
Outdoor, Annual Tree and Shrub, Systemic Insect Control, Hot Pepper Wax.
Notes: Unlike leafhoppers, which cause similar damage, lacebugs leave obvious spots of
dark excrement on leaf undersides.

Leafhoppers

There are some 2,500 species of these small, agile, wedge-shaped insects; many types are
handsomely colored and patterned. Both adults and nymphs, which look like wingless or
short-winged adults, suck sap from leaf undersides. Some species favor just one kind of
plant, while others enjoy a wide variety. Leafhoppers run sideways when disturbed and, as
the name implies, can leap from plants; the adults also fly.
Although populations can burgeon, leafhoppers aren’t present in large enough numbers to
cause great harm.
Target: Many plants.
Damage: Leaves are whitened and mottled; the edges may turn brown and curl upward,
a condition called hopper-burn. Severe infestations may cause stunting or leaf drop.
Leafhoppers excrete honeydew, which attracts ants and fosters sooty mold. The pests also
spread diseases as they feed.
Life cycle: Adults lay yellowish, elongated, slightly curved eggs in the stems or leaf veins
of host plants. The pests usually overwinter as adults in debris or weeds. There are several
generations each year.
Control: Bonide All Seasons Spray Oil, Orchard Spray, Beetle Killer, Systemic Insect
Spray, Garden Dust, Malathion, Eight, Hot Pepper Wax, Rose Rx.
Notes: Leafhoppers leave tiny, varnish like spots of excrement on plants.

This is a catch all name for certain moth, beetle, and fly larvae that tunnel between the upper
Leaf Miners
(including Citrus Leaf Miner) and lower surfaces of leaves, ruining crops of leafy vegetables and disfiguring ornamental

plants. Each species produces a characteristic pattern of winding trails or blotches, but
specific identification of the guilty party isn’t usually required for successful control. On
vegetables, the most common leaf miners are the larvae of tiny black flies with yellow
markings.
Target: Vegetables and many other plants.
Damage: Leaves are marred; infested seedlings may be stunted or killed.
Life cycle: Adults lay eggs just under the leaf surface. Larvae hatch and tunnel through the
leaf, then drop to the soil or another protected place to pupate. There are usually several
generations each year.
Control: Bonide Captain Jack, Systemic Granules, Systemic Insect Spray, Guard &
Grow, Annual Tree and Shrub.
Notes: Plastic mulch prevents larvae from reaching the soil to pupate and exposes them to
predators.
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The name “leafroller” applies to the many species of caterpillars that roll leaves around
themselves as they feed, creating a protective tube. Color and size vary with the species.
Some leafrollers attack only one type of plant, while others eat numerous kinds, When
disturbed, leafrollers wriggle backward and drop from the plant on a silken strand.
Target: Many plants.
Damage: Leaves are chewed on and tied together with webbing. Flowers and fruit may
also be eaten.
Life cycle: Moths lay masses of eggs on plants; caterpillars hatch out, then feed
and weave nests. The insects over winter as eggs or pupae on plants. The number of
generations a year varies, depending on the climate and the pest species.
Control: Bonide Captain Jack, Caterpillar Killer, All Seasons Spray Oil, Thuricide
Bt, Systemic Insect Spray, Eight, Cygon.
Notes: Control the pest before it takes refuge in rolled leaves. If damage is light, pick off
rolled leaves or squash them in place.

Mealybugs

Common on houseplants, these sap feeding aphid relatives are also found outdoors
in warm climates. The name “mealybug’’ refers to the female insects’ powdery wax
coating―a shield that prevents insecticides from penetrating.
Colonies are often dense enough to make a cottony mound on leaves or, more typically,
on stems.
Target: Soft tissues of most plants.
Damage: Leafs are distorted and yellowed; growth is stunted. Honeydew excreted by
mealybugs attracts ants and promotes sooty mold.
Life cycle: Each female lays about 600 eggs in a protective sac. Pale yellow nymphs
hatch, then wander over the plant before settling down to feed; overlapping generations
feed in the same cluster. Mealybugs can overwinter as nymphs or eggs.
Control: Bonide All Seasons Spray Oil, Systemic Granules, Malathion, Total
Outdoor, Annual Grub Beater, Rose Rx, Guard & Grow, Hot Pepper Wax, Eight.
Notes: Control ants or they’ll protect mealybugs from predators.

Mexican Bean Beetles

Most common in the East, these copper colored beetles, each with 16 black spots,
resemble ladybird beetles in size and shape. The legless, ⅓ inch long larvae are yellow,
with six rows of long, black-tipped spines along their backs. Both adults and larvae feed
on leaf undersides.
Target: Beans.
Damage: Leaves are chewed to lace; stems and pods may be eaten. Heavily infested
plants may die.
Life cycle: In spring, adults feed for a short time before laying clusters of yellow eggs on
leaf undersides. Larvae soon hatch; they feed, then pupate attached to leaves. Adults can
overwinter in wooded areas or garden debris, There are one to four generations a year.
Control: Bonide Eight, Malathion, Total Outdoor, Pyrethrin Liquid, Garden Dust,
Tomato-Vegetable 3-in-1, Beetle Killer, Dragoon Dust.
Notes: You can shake these beetles from their roosts onto a cloth, then discard them.
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Insect Control

Leafrollers

Insect Control

Millipedes

Although their name suggests otherwise, these nocturnal, hard-shelled, wormlike
creatures don’t have a thousand legs, but only up to a mere 400. Slow moving and
ranging from 1/2 to 2 inches in length, they’re found in moist soil and garden debris;
they often curl up when disturbed. A few types of millipedes are pests, but most benefit
gardens by feeding on dead plant material. However, during periods of drought or when
decaying matter is scarce, even the helpful species occasionally eat roots, tubers, or
fruit resting on the ground. Some millipedes prey on soil dwelling insects. If you think
millipedes may be doing damage, check at night to make sure your suspicions are correct.
Target: Vegetables, lawns.
Damage: Roots are eaten, seedlings are severed, and holes are gnawed in tubers or fruit.
Life cycle: Millipedes lay clusters of translucent eggs in or on the soil. Adults can
overwinter below ground. There is one generation a year.
Control: Bonide CyperEight, Total Indoor, Ant Killer Granules, Caterpillar Killer.
Notes: It isn’t necessary to take action against millipedes unless they become numerous
enough to do significant damage. Some millipedes emit a liquid that can irritate skin.

Nematodes

Members of a large family of round worms too tiny to be seen, nematodes may be either
friend or foe to the gardener. Some species are beneficial organisms that attack soil-dwelling
and certain other insects. But other nematodes are pests that slowly kill plants by feeding on
the roots. Most produce root nodules (shown) that inhibit the uptake of nutrients; unlike the
nitrogen-fixing nodules, on legumes, these can’t be flicked off with a thumbnail. Though
nematodes can move only short distances under their own steam, they often spread through
a garden by means of tools, transplants, water, and infested soil. Nematode damage is at its
worst in warm, moist, sandy soils.
Target: Most plants, although many nematode species restrict their attentions to specific
plant families.
Damage: Plants are yellowed, wilted, or stunted, laboratory analysis of the spit is usually
needed to confirm nematodes as the source of damage.
Life cycle: Each female lays a gelatinous egg mass; larvae develop in the eggs and begin
feeding upon hatching. Nematodes overwinter as eggs or larvae in the soil or on root
nodules. The life cycle takes about a month.
Control: Resistant varieties, soil solarization, crop rotation, marigolds, chitin, nitrogen
fertillizer.
Notes: For reasons not fully understood, marigolds discourage nematodes. Previous
recommendations called for solid stands of French dwarf marigolds (Tagetes patula) or
African marigolds (T. erecta), but new evidence shows that interplanting marigolds with
other crops also helps. Both chitin and quick release nitrogen fertilizers encourage beneficial
organisms that attack pest nematodes.

Parsleyworms

This elusive, 2 inch long, brilliantly colored caterpillar, which protrudes a pair of orange
horns when disturbed, is rarely seen in gardens, Although technically a pest, it’s so pretty
you may want to overlook the paltry damage it does. Left alone, it will metamorphose into
a gorgeous black and yellow swallow tail butterfly another reason to admire it, not kill it.
Target: Carrots, celery, dill, parsley, parsnips, Queen Anne’s lace.
Damage: Leaves and stems are nibbled,
Life cycle: Female swallowtails lay tiny, round green eggs on the leaf tips of host plants;
small brown larvae hatch out, feed, and develop into large tricolored caterpillars. The insect
overwinters as a pupa is cold climates, as an adult in warm climates. There are two to four
generations a year.
Control: Handpicking, Bonide Captain Jack, Dipel, Thuricide Bt liquid, Eight,
Caterpillar Killer.
Notes: Rather than killing the caterpillars, try moving them to a more expendable host
plant.
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A pinkish white, ½ inch long caterpillar with a brown head, this pest tunnels into the
stems, tubers, and fruit of its target plants. It’s a problem in the southern half of the United
States.
Target: Primarily potatoes, but sometimes tomatoes, eggplant, and peppers.
Damage: Tunneling spoils tubers and fruit and causes shoots to wilt and die.
If potato eyes turn pink with excrement, your crop is infested.
Life cycle: Small, narrow-winged, brown moths crawl through cracks in the soil to lay eggs
on growing tubers; they also lay eggs on leaf undersides, debris, and soil. After feeding, the
caterpillars pupate in debris or amid stored tubers.
There are up to six generations a year.
Control: Crop rotation, mulching, destroying infested plants and tubers, sanitation.
Bonide Caterpillar Killer, Borer Miner Killer, Systemic Granules.
Notes: Rotate tomato-family plants as a group. Eliminate cracks in the soil by applying a
thick mulch or by hilling potato plants. Don’t let newly harvested potatoes sit out on the
ground overnight.

Psyllids

The several species of these aphid size insects, which suck sap primarily from leaf
undersides, are sometimes called jumping plant lice. They feed on a variety of plants,
including fruit trees; the pear psylla (shown) is the most damaging pear tree pest in the
United States.
Psyllids are extremely variable in appearance. The greenish or brownish adults could be
mistaken for miniature cicadas; they have enlarged hind legs for leaping, clear wings, and
long antennae.
In the immature stage, some species are mobile and may be covered with a white, waxy
coating, making them look like mealybugs. The young of other species resemble scale
insects—they’re immobile and feed in a single location.
Target: Many plants, including fruit trees and small fruits, acacia, boxwood, eucalyptus,
eugenic, laurel, magnolia, pepper trees, potatoes, and tomatoes.
Damage: Leaves turn yellow, curl up, and eventually die; fruit is scarred.
Liquid honeydew excreted by pear and blue gum psyllids attracts ants and encourages
sooty mold Many types of psyllids transmit viruses.
Life cycle: The cycle varies with the species, but there are many overlapping generations
each year. The pests over winter as adults or eggs.
Control: Bonide Annual Tree and Shrub, Rose Rx 3-in-1, Orchard Spray, Total
Outdoor, All Seasons Spray Oil, Sulfur, Fruit Tree Spray.
Notes: Control ants or they’ll protect psyllids from natural enemies.

Root Maggots

These pests thrive in cool, moist, highly organic soils. The several species include cabbage
and onion maggots, found primarily in the northern United States, and the seedcorn maggot,
a widespread pest which destroys germinating seeds. The adults of most species look like
gray houseflies. The white, legless, burrowing maggots have a pointy head and a blunt
rear.
Target: Root vegetables, cole crops, tomato-family crops, seeds.
Damage: Tunneling ruins seeds, seedlings, and edible plant parts. Plants are stunted and
prone to wilting. Some maggots spread diseases as they feed.
If potato eyes turn pink with excrement, your crop is infested.
Life cycle: Adult flies lay white eggs at the base of host plants or in cracks in the soil. After
hatching, the maggots tunnel into plant parts to feed, then form brown pupae in roots or
soil. There are several generations a year; in warm climates, the pests may be active the
year around.
Control: Bonide Caterpillar Killer, Beetle Killer.
Notes: Do your best to prevent these pests from establishing themselves. Reduce soil
moisture and organic content. Round or square tar paper collars, with a slit cut in the center
to accommodate the seedling, deter flies from laying eggs.
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Insect Control

Potato Tuberworms

Insect Control

Root Weevils

Many species of root weevils cause trouble. The black vine weevil feasts on plants such as yew,
rhododendrons, members of the rose family, and small fruits; the strawberry root weevil attacks
a wide variety of plants, ranging from strawberries to arborvitae. The vegetable weevil (shown)
feeds on carrots, tomatoes, spinach, and other plants.
Adults of all species are nocturnal, leaf-chewing, flightless beetles; they’re about 1/3 inch long,
with the typical long, curved weevil snout. When disturbed, they fall to the ground and play dead.
The root-eating larvae are C-shaped, legless grubs with whitish or pinkish bodies and brown
heads.
Target: Many plants. Particularly the rose family and small fruits.
Damage: Square or crescent-shaped notches are chewed in leaf edges (adults); plants wilt or die
when roots are eaten (larvae).
Life cycle: The pests usually overwinter in the soil as grubs. After feeding heavily on roots,
they pupate in late spring, Adults soon emerge and feed at night for several weeks; then each
female lays hundreds of eggs on host plants or on the soil. Grubs burrow into the ground and
feed sparingly on roots throughout summer. The adults of many species feed on foliage until fall.
There’s usually one generation a year.
Control: Bonide Total Outdoor, Systemic Insect Spray, Malathion, Eight, Systemic
Granules, Borer-Miner Klller, Annual Grub Beater(larvae), Beetle Killer.
Notes: Gather burlap into 4 inch wide accordion folds; then hold the material so the folds run
horizontally and wrap it tightly around the base of any woody plant with leaves showing feeding
notches. When the weevils crawl down, they’ll nestle in the folds. Crush your catch daily. If you
plan to use chemicals, it’s helpful to identify the particular weevil, since not all products control
every species.

Rose Chafers

Unlike most insects named after particular plants, the rose chafer doesn’t limit itself to one target.
It’s a general pest.
The 2½ inch long adults, slender, long legged, and light tan in color, feed in swarms, attacking
flowering plants first, then moving on to other kinds of plants. The slim, white, ¼ inch long grubs
damage grass roots the same way Japanese beetle and June beetle grubs do but only in sandy
soils.
Target: Many flowers, including roses and peonies; some fruits and vegetables; lawns.
Damage: Leaves are chewed to lace and holes are eaten in flowers (adults); brown patches of
lawn roll up (larvae).
Life cycle: After emerging in spring, adults feed for a few weeks, then lay eggs in sandy soil.
The grubs hatch and feed near the surface, then tunnel deeper to overwinter. In spring, they move
upward and feed for a time, then pupate near the surface. There is one generation a year.
Control: Bonide Rose Dust, Guard & Grow, Eight, Total Outdoor, Pyrethrin Liquid,
Garden Dust.
Notes: Rose chafer grubs are not susceptible to milky spore disease. Treat lawns with Bonide
Eight, Annual Grub Beater, Beetle Killer.

Sawflies

Unlike their bee and wasp relatives, sawflies are plant eaters, named for the way females use their
egg-laying organs to saw slits in plants. Adult sawflies look like wasps, but they don’t have a
constricted waist, nor do they sting. They don’t feed on plants—it’s the larvae that do the damage.
The various sawfly species include the cherry sawfly, pear slug, rose slug, and European pine
sawfly, each pest attacks a narrow range of hosts. Larvae of the “slug” type do look like little
slugs, complete with slime coating; other types resemble many- legged caterpillars.
Target: Many trees and shrubs.
Damage: Developing fruit is tunneled.
Foliage is skeletonized—young leaves first, then older ones. Defoliated confers may die.
Life cycle: Sawflies lay eggs in slits they cut in plants. After hatching, the larvae feed for several
weeks, then pupate in the soil. The number of generations per year depends on the species.
Control: Bonide Captain Jack, All Seasons Spray Oil, Total Outdoor, Eight, Systemic
Insect Spray, Systemic Granules, Annual Grub Beater.
Notes: Some species of sawflies-ear slugs, for example, seldom cause serious damage.

Best Solutions 39

Varying in size, shape, and color, the many species of these aphid cousins look like bumps
on bark, leaves, and fruit. All are equipped with an insecticide-resistant coat, a leathery
or waxy material in the case of soft scales, a sturdier covering for armored scales. Young
scales (called crawlers) move around the plant, but they settle down and become immobile
as they mature.
Target: All plants.
Damage: The plant looks unsightly: it loses vigor and wilts, or new growth is distorted.
Branches and even whole plants may die. Honeydew excreted by soft scales attracts ants
and fosters the growth of sooty mold.
Life cycle: Some scales lay eggs, often under a female’s protective covering; other types
bear live young. Armored scales usually have several generations a year, soft scales only
one.
Control: Bonide All Seasons Spray Oi1, Systemic Granules, Orchard Spray, BonNeem, Fruit Tree Spray, Systemic Insect Control.
Notes: Scrub scales off with a plastic scouring pad. Pesticides are most effective on crawler
stage. Control ants which protect scales from natural enemies.

Slugs and Snails

The many species of these mollusks, which vary in size and color, thrive in moist, shady
surroundings. Snails have a shell and slugs don’t, but both secrete a slimy mucus on which
they glide along) leaving telltale silvery trails. The pests feed at night and on overcast days;
when the sun shines they go under cover. Slugs and some snails burrow into the soil, while
other types of snails hide in debris or on plants. If conditions are too dry, a snail can seal
itself in its shell and remain dormant for up to 4 years.
Target: All plants.
Damage: Large, ragged holes are eaten in leaves; seedlings are demolished.
Life cycle: Every slug and snail has both male and female sex organs, so any individual
can lay clusters of tiny, gelatinous eggs in the soil. Some can even fertilize their own eggs.
Depending on available food and moisture, a snail can take a few months or as long as
a few years to reach maturity. The pests can overwinter as eggs, but they’re normally
encountered as adults.
Control: Bonide Slug Magic.
Notes: Overturned flowerpots, grape fruit halves, and boards laid on the ground make
good traps. Placing snail bait in stations keeps the poison dry and protects children, pets,
and birds. (To make your own stations, cut holes in the sides of empty cans.) Salt is often
suggested as a control, but it’s bad for the soil, and the mollusks often recover.

Sod Webworms

Sod webworms are the larvae of lawn moths, which hide in the day and fly in the evening
and at night. When disturbed during daylight hours, the grayish white to tan moths make
brief, erratic flight 1 to 2 feet above the ground. They don’t feed on lawns, but their slender,
inch-long offspring chew on grass and as the name “webworm” implies, spin silken tunnels
in lawn thatch. Webworms are brown, gray, or green, with dark spots and long, stiff hairs.
Target: Lawns.
Damage: Grass stems are chewed off at the base, leaving brown patches in the lawn. Birds
may make pencil-size holes in the turf while digging for the worms.
Life cycle: While in flight, moths drop eggs on the lawn. After hatching, the caterpillars
feed by night on grass blades and stems; they can overwinter in the soil. There are usually
two or three generations a year, but in the warmest areas, reproduction is continuous.
Control: Bonide Captain Jack, Caterpillar Killer, Ant, Flea & Tick Killer, Dipel,
Eight, Total Outdoor.
Notes: For a resistant lawn, plant rye grasses or fescues infected with beneficial endophyte
fungi (ask for these types at your nursery). To detect sod webworms, soak a square yard of
lawn with a solution of 1 tablespoon household detergent in 1 gallon of water; if 15 or more
worms appear, take action.
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Insect Control

Scale Insects

Insect Control

Sowbugs and Pillbugs

Oval and about ½ inch long, these seven-legged crustaceans are easy to tell apart; sowbugs
have two tail like appendages, and pillbugs curl into a tight ball if disturbed. Although
adapted to life on dry land, the creatures thrive in damp conditions. To keep from drying
out, they hide in dark, moist places during the day and feed at night.
They’re often wrongly blamed for plant damage, since they frequently spend the daylight
hours in holes chewed by snails and other pests. Both sowbugs and pillbugs are largely
beneficial: they feed primarily on decaying matter. It’s true that they sometimes go after
vegetation, but in general, they cause problems only when their numbers are high.
Target: Seedlings; ripe fruits and vegetables lying on damp ground.
Damage: Tender vegetation is chewed; holes are nibbled in ripe fruits and vegetables.
Life cycle: Each female lays eggs in a pouch on the underside of her body.
The young, which look like smaller, paler versions of the adults, develop in the pouch.
There are one to three generations a year.
Control: Bonide CyperEight, Eight, Beetle Killer, Household Insect Control, Ant,
Flea and Tick Granules.
Notes: To discourage sowbugs and pillbugs, water early in the day and use a coarse mulch
that drains well. Instead of killing the pests, move them to a compost pile, where their work
will be appreciated. If you see blue or purple individuals, leave them alone they’re infected
with a virus and will eventually succumb.

Spider Mites

Too small to be seen clearly with the naked eye, these insect relatives flourish in hot, dry
environments and on water stressed plants. Unlike predatory mites, spider mites suck plant
juices and spin webs.
Target: All plants, but especially fruit trees and small fruits, cucurbits, tomatoes, and
roses.
Damage: Leaves are stippled with yellow or fade to a bronze color. Plant parts may be
distorted and covered with webs. Severely infested plants lose vigor and may die.
Life cycle: There are many generations a year; in warm climates, reproduction goes on
nonstop the year around. The pests can overwinter as adults or as eggs on host plants.
Control: Bonide Sulfur, All Seasons, Mite-X, Orchard Spray, Bon-Neem, Rose Rx.
Notes: To confirm the presence of mites, hold a sheet of white paper under a leaf and rap
the stem sharply; any mites will tumble onto the paper and move around. Mist plants to
create an unfavorable environment for mites; spray strong jets of water to knock the pests
from their perches.
If you use sulfur, or oil, you may need to spray every 7 to 10 days. Spider mites are resistant
to most other pesticides, and if pesticides kill their natural enemies, the mites can increase
uninterrupted, thanks to their very short life cycle.

Spittlebugs

Frothy bubbles on a plant are a sure sign that these small, triangular, brownish or greenish
creatures are in residence.
The froth is actually a protective coating produced by the nymphs; the adults don’t produce
bubbles. Nymphs are more or less immobile, but adults are winged and will fly or hop
away if disturbed. Spittlebugs do suck plant sap, but most species are harmless though a
few types can damage strawberries, holly, and pine trees.
Target: Many plants.
Damage: Usually no harm is done.
Life cycle: In spring, nymphs hatch from overwintering eggs and begin feeding on plants.
There are one or two generations each year.
Control: Bonide Eight, All Seasons, Bon-Neem, Systemic Insecticide, Rose Rx,
Garden Dust, Orchard Spray.
Notes: Control isn’t usually necessary.
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Long-legged and mainly nocturnal, these true bugs are stubborn pests that favor cucurbits.
Both adults and nymphs suck sap from stems and leaf undersides. The ½ inch long, shield
shaped adults are yellowish to black, while the smaller, tear-shaped nymphs are yellowish
green with red heads. Squash bugs stink when crushed.
Target: Primarily squash and pumpkins, but also cucumbers and melons.
Damage: Infested plant parts wilt and blacken; if the infestation is serious, the entire plant
may die.
Life cycle: After overwintering in debris, adults lay clusters of shiny, reddish brown eggs
on leaf undersides and stems, Nymphs that hatch from a single egg cluster feed together.
There is one generation a year.
Control: Bonide Eight, Malathion, Garden Dust, Pyrethrin Liquid, Total Outdoor,
Beetle Killer.
Notes: Collect and destroy eggs. Put out boards or pieces of burlap as traps; destroy your
catch each morning. Insecticides usually reduce populations only temporarily. Get rid of
crop debris, since the pests will continue to feed on uprooted plants and clippings.

Squash Vine Borers

An eastern pest, the squash vine borer is a l inch long caterpillar with a white, accordion
like body and a brown head.
It tunnels inside plant stems, cutting off the flow of nutrients and water. Infested vines may
contain just one borer or as many as a hundred.
Target: Primarily squash, but occasionally cucumbers and melons.
Damage: Stems suddenly wilt and die. Greenish, sawdust-like excrement is piled around
small entry holes near stem bases and on the ground.
Life cycle: When cucurbits begin to flower, red and black moths lay shiny, mahogany
brown eggs singly, usually on stems near plant bases. Caterpillars hatch in 1 to 2 reeks; they
bore into stems and feed for about a month, then pupate in the soil. There are one or two
generations a year. The pest overwinters underground as either a caterpillar or a pupa.
Control: Bonide Caterpillar Killer, Eight, Total Outdoor, Garden Dust, Malathion,
Borer Miner Killer.
Notes: By planting early or late, you may manage to avoid peak midsummer damage.
Chemical sprays, applied weekly when vines begin to run, kill caterpillars as they bore
into stems. If only a few boners are infesting a stem, make lengthwise slits and ply the
pests out; then heap soil to just above the highest slit so new roots will form. If stems are
badly damaged though, cut them off and destroy them, since borers may be inside. Increase
irrigation to affected plants.

Tarnished Plant Bugs

This extremely agile insect owes its name to its mottled brown coloring. A true bug, it
has a shield-shaped body with a triangular arrangement of white spots on the thorax. The
long-legged, ¼ inch long adults have a black-tipped yellow triangle at the end of each
forewing; the nymphs are pale yellow. Both adults and nymphs suck sap from buds, fruits,
and stems.
Target: Most fruits and vegetables.
Damage: Shoots are blackened; plant parts are deformed.
Life cycle: Nymphs hatch from elongated, curved eggs inserted into host plants.
Adults as well as nymphs can overwinter in garden debris. There are three to five generations
a year.
Control: Bonide Malathion, Eight, Total Outdoor, Beetle Killer, Borer-Miner Killer.
Notes: Getting rid of debris eliminates breeding spots. Tarnished plant bugs will migrate
from recently cut hay or weeds to other areas, so be prepared to treat susceptible crops if
your neighbors are planning to mow.
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Insect Control

Squash Bugs

Insect Control

Tent Caterpillars

In some years, tent caterpillars seem to be everywhere; in others, they drop out of sight.
Long-haired, wrinkly, and up to 3 inches long, these pests build gauzy nests in the forks
of tree branches. Eastern types are black, with a white stripe along the back and blue dots
on the sides; western species bear various markings, but all have white dashes. During the
day, tent caterpillars dine outside their nest—unlike fall webworms, which expand their
webs as they feed.
Target: Many trees and shrubs.
Damage: Leaves are chewed; branch forks are covered with webs. Plants may be
defoliated.
Life cycle: Gray moths lay eggs masses, which often encircle branches and twigs.
Caterpillars hatch in early spring and begin making nests. They feed until early summer,
then drop to the ground or lower themselves on silken threads, crawl to a protected spot,
and pupate. There are up to four generations a year.
Control: Bonide All Seasons, Thuricide Bt liquid, Eight, Systemic Insecticide,
Malathion, Total Outdoors, Caterpillar Killer, Fruit Tree Spray, Rose Spray.
Notes: When handpicking, wear gloves to avoid skin irritation. If you see caterpillars with
shiny white “seeds” on their heads, leave them alone—the “seeds” are the eggs of parasitic
tachinid flies. Spraying with Bt won’t harm the flies, which can continue to live off the
caterpillars’ dead bodies. Before applying a pesticide, break up the tents with jets of water.

Thrips

A few types of these narrow, barely visible insects are predators, but most are pests. Some
kinds eat just about any plant, while others attack only a single species. Both the fringewinged adults and the wingless nymphs scrape plant tissues and suck the juices. They often
hide in buds and blossoms.
Target: Many ornamentals, especially flowers; most fruits and vegetables.
Damage: Plant parts are speckled, streaked, or distorted, but lack the webbing characteristic
of mite damage, Black specks of excrement are visible. Some thrips transmit viruses.
Life cycle: Adults of most species lay eggs on plants, although some reproduce without
mating. Because the entire life cycle takes just 2 to 3 weeks, there are many generations
each year and in warm climates, reproduction is continuous.
Control: Bonide Captain Jack, Annual Tree & Shrub, Mite-X, Systemic Granules,
Sulfur, All Seasons, Malathion, Eight, Total Outdoor, Systemic Granules, Hot Pepper
Wax, Fruit Tree Spray, Systemic Insect Spray.
Notes: Dry plants are more likely to be attacked, so water adequately. Thrips hiding in
plant parts are safe from contact pesticides, so use systemics when practical.

Tussock Moths

From one year to the next, tussock moth caterpillars may go from troublesome, to entirely
absent, or vice versa.
Both eastern and western species exist; all are colorful, l inch long caterpillars with long
bristles, spots along the length of the body, and a quartet of tufts.
Target: Many fruit, nut, and ornamental trees.
Damage: Leaves are chewed from the treetop down, sometimes to such an extent that the
tree is defoliated, fruit is scarred.
Life cycle: Wingless female moths emerge from cocoons in midsummer; they mate, lay
hairy egg clusters on discarded cocoons in trees, and die. The eggs overwinter and hatch in
spring. There are one to three generations each year.
Control: Bonide All Seasons, Caterpillar Killer, Systemic Insecticide, Thuricide Bt
Liquid, Eight, Total Outdoor, Fruit Tree Spray.
Notes: Search deciduous plants for the hairy, light brown cocoons on which eggs are laid.
The pest population seems to peak every 7 to 10 years.

Best Solutions 43

Some 200 species of these pests cause problems. Like aphids (their close relatives), they’re
sap feeders, sucking plant juices from leaf undersides. The adults, which look like tiny
white moths, fly up in a cloud when disturbed. Some of the nymphal stages resemble scale
insects. Whiteflies are found the year around in warm climates; in colder regions, you’ll see
them only during summer. Warm, still air is the perfect environment for whiteflies, making
greenhouses a favored haunt—one species is even called the greenhouse whitefly.
Target: Many plants.
Damage: Heavily infested plants lose vigor and may turn yellow, but the biggest problem
is usually honeydew, which attracts ants and fosters sooty mold. Some adult whiteflies
transmit viruses.
Life cycle: Adults lay minuscule eggs on leaf undersides. Yellowish nymphs hatch out
and begin to feed; they lose their antennae and legs in the first molt, after which they’re
immobile throughout the remaining nymphal stages. All adults are winged, but only the
females develop legs. There are many overlapping generations each year,
Control: Bonide Annual Tree & Shrub, Rose Rx, Systemic Granules, All Seasons,
Malathion, Pyrethrin liquid, Tomato-Vegetable 3-in-1.
Notes: Absolute control isn’t needed since plants can withstand moderate infestations.
Use nitrogen fertilizers sparingly—the insects reproduce faster under high-nitrogen
conditions.
Pick off heavily infested leaves and destroy them. Control ants to keep them from protecting
whiteflies from natural enemies.

Wireworms

The shiny, reddish brown larvae of the click beetle are the particular bane of gardeners who
dote on root crops. Reaching a length of about 1½ inches, wireworms are hard-shelled and
jointed, with three pairs of legs just behind the head. They’re especially troublesome in
gardens formerly planted as lawns. In hot, dry weather, they burrow deep into the soil.
Target: Many plants, especially root crops.
Damage: Underground plant parts are chewed; seeds may not germinate.
Life cycle: In spring or summer, adults lay eggs in the soil. Within a month, the larvae hatch
and begin to feed. Some types mature in a year, while others take up to 6 years to pupate.
There are overlapping generations. Both larvae and adults can overwinter in the soil.
Control: Bonide Caterpillar Killer.
Notes: Till to a depth of at least 10 inches to kill the pests.
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Insect Control

Whiteflies

Beneficial Insects

BENEFICIAL INSECTS

T

he natural enemies of garden insect pests should be protected and nurtured. Biological
products like Bonide BT or botanical products like Pyrethrin Spray, or products like
Captain Jack are generally less hazardous to beneficials than synthetics. Treating
gardens one section at a time rather than all at once can also help. The following pictures of
beneficial should help you tell the difference between the good guys and the bad.

Bees

Big Eyed Bug

Centipedes

Digger Wasp

Earthworms

Ground Beetles

Lacewings

Ladybird Beetles

Parasitic Wasps

Praying Mantises

Predaceous Bugs

Tachinid Fly
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F

or long term insect control, use Bonide Systemic Houseplant Insecticide Granules. This product,
when incorporated into the soil and watered in, provides six weeks of protection. For mites use Mite-X.
For whitefly, aphids, thrips, mealybugs and for general insect control, use Eight Garden and Home, All
Seasons Spray Oil, Systemic Granules, Hot Pepper Wax, Insecticidal Soap, Rose Rx 3-in-1.
For scale use Systemic Granules, Insecticidal Soap or Bon-Neem.
For fungus gnats use Bonide Eight Garden & Home and Systemic Houseplant Granules.
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Insect Control: Houseplants

Houseplant Solutions/insects

Home Pest Control

M

Home Pest Control Solutions

any pests invade the home and surrounding areas. From insects to rodents, these pests
may be considered merely an embarrassment or a minor nuisance. However, it is
important to note that termites and other wood destroying insects cause what’s estimated
to be over 1 billion dollars in property damage, every year in the U.S. alone.

Wood Destroying Insects

T

o control termites, carpenter ants, powder post beetles, carpenter bees..use Bonide House Guard Termite
and Carpenter Ant Control RTU or Concentrate, Termite and Carpenter Ant Control Aerosol, or
Termite and Carpet Killer Dust.
Cultural practices such as trimming back tree limbs that over hang roofs, patching leaks in roofs, windows and
plumbing, plus general cleanliness will help prevent infestations.
Perimeter treatments of grounds, foundations, and the treatment of wood piles also keep insects at bay.
Hint: Suspect these insects if you find holes in wood surfaces, sawdust or fine wood powder, structural weakness
or tunneling in wood itself.
Complete control of carpenter ants and termites requires locating the treating the main nest area.
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T

o control roaches, ants, spiders, confused flour beetles, saw-toothed grain beetles, spider beetles, grain
mites, red flour beetles, angoumos grain beetles, grain weevils, Indian meal moths, Mediterranean
flour moths, lesser grain borers, cigarette beetles, drug store beetles, chocolate moths, fruit flies, rice
weevils…
Remove infested grain, cereal or flour and destroy it. Remove other food and food stuffs from the area to be
sprayed. Spray directly on any exposed insects, into cracks, crevices, and other hiding areas, under appliances,
moist areas, and openings around pipes and sinks. Allow spray to dry, then cover shelves and drawers with shelf
paper. Wash any utensils that may have been sprayed.
Use Total Pest Control—Indoor, Total Room Fogger and/or Ant Roach and Spider Aerosol, CyperEight,
House Guard Household Insect Control, Pantry Pest Traps, Ant Traps, Ant Bait.
Note: Alternating between two or more different products will help prevent the possibility of insects building a
resistance to any one product.
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Home Pest Control

Kitchen and Pantry Pests

Home Pest Control

F

Intermittent Visitors You Would Prefer to Keep Away

or rats and mice, bait with Bonide NO ESCAPE. Place bait or traps along baseboards, near water
supplies, and any areas you see these pests. Seal off all points of entry. Use Mouse Magic as a natural
repellent.
Snake Stopper effectively repel snakes. Bat Magic is helpful in repelling bats form attics.
To control earwigs, crickets, box elder bugs, silverfish, fruit flies, sowbugs, houseflies, carpet beetles, millipedes,
fire ants, flying moths…use Bonide Total Insect Control—Indoor, Ant Killer Granules, House Guard
Household Insect Control, Total Release Room Fogger, Ant, Roach and Spider Aerosol and Cyper Eight or
Roach Powder.
For clothes moths use Total Insect Control—Indoor.
To control cluster flies use Total Insect Control. Spraying adjacent fields with southern exposures in the spring
and fall also helps.

Carpet Beetle

Cricket

House Fly

Box Elder Bug

Cluster Fly

Earwig

Fruit Fly

Millipede

Sow Bug

Bat

Mouse

Snake
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T

o control wasps, hornets, fire ants, scorpions, flies, spiders, fleas, ticks, bedbugs, blackflies, mosquitoes,
yellow jackets, centipedes, lice gnats…
Use Total Pest Control—Indoor, House Guard Household Insect Control, Ant Killer Granules,
Ant Roach and Spider Aerosol, Wasp and Hornet Aerosol, Flea Beater, Total Release Room Fogger, Total
Release Flea Fogger, CyperEight, Spider and Ground Bee Dust, Stinger Fire Ant Killer.
Follow the specific directions listed for each product. Wasp and hornet nests should be killed in late evening when
insects are at rest. Fire ant mounds need to be completely but gently soaked. For bedbugs all linen, mattresses,
box springs and surrounding areas need to be treated. Perimeter treatments of foundations and home grounds
help prevent insects from invading the home. Particular attention should be paid to porches, garages, attics, crawl
spaces, doors, windows, thresholds, screens, eaves and all possible points of entry.
Keeping grass and weeds down around home foundations helps.
Mosquito Beater will repel mosquitoes and blackflies from a large area for several days. This product helps make
backyards enjoyable and insect free.
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Home Pest Control

Biting and Stinging Pests

Baits and Repellents: Animal Control

Larger Creatures

M

ost gardeners appreciate wildlife—until the creatures start helping themselves to produce, digging up
freshly planted bulbs, or otherwise threatening the garden. Fencing is the best way to deal with most
four legged marauders. Trapping and poisoning are practical in a few cases, but not always legal: though
some animals (voles and pocket gophers, for example) are on their own, others are protected by law. If you’re
unsure of a particular pest’s status, check with your state game or conservation department.

Armadillo

In the United States, the sole resident armadillo is the Nine-banded Armadillo (Dasypus novemcinctus),
which is most common in the central southernmost states, particularly Texas. Their range is as for east
as South Carolina and Florida and as far north as Nebraska; they have been consistently expanding their
range over the last century due to a lack of natural predators and have been found as far north as Illinois
and Indiana.
Armadillo’s dig burrows and sleep prolifically, up to 16 hours per day, foraging in the early morning and
evening for beetles, ants termites, and other insects. They have very poor eyesight, and utilize their keen
sense of smell to hunt. Strong legs and huge front claws are used for digging, and long, sticky tongues
for extracting ants and termites from their tunnels. In addition to bugs, armadillos eat small vertebrates,
plants, and some fruit, as well as the occasional carrion meal.
Target: Lawns, gardens and grounds.
Damage: Most damage occurs as a result of digging and burrowing.
Control: MoleMax.
Notes: Controlling grubs with Annual Grub Beater reduces a favorite food source. Did you know?
The nine-banded armadillo’s hapless propensity for being run over by cars has earned it the nickname
“Hillbilly Speed Bump”.

Birds

Only a few types, notably crows, black birds, house sparrows and starlings, make pests of themselves
at certain times. If you notice birds pecking at crops, take preventative measures before your feathered
friends decide to designate the garden a permanent feeding station. Geese may also damage turf and
leave unsightly deposits.
Target: Seeds, tender young plants, corn, fruit.
Damage: Ragged holes are pecked into leaves. Seeds and seedlings may disappear completely. Ripe
fruit is partially eaten. Turf is pulled up.
Control: Bonide Repels-All Animal Repellent.
Notes: Reflectors, fluttering objects, and scarecrows may reduce damage briefly, but birds soon learn
to ignore such devices. Fore a more effective determent protect seedlings in row covers or wire mesh
screens, and drape bird netting over fruit trees and berry bushes. Use materials with approximately ½
inch diameter holes and secure all edges. Suspend netting well away from plants; otherwise, birds will
peck at fruit right through it.
To protect grapes, enclose each cluster in a paper bag (cut a few small holes in the bags for air
circulation).
Observe pesky birds to see what habitats they prefer, then change for eliminate those areas. For example
if crows like to congregate on a brush pile, clear it away. It’s helpful to eliminate weeds, since these
plant’s seeds attract some birds.
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Dogs and Cats

Moles

These graceful animals can wreck a garden in no time by nipping off blossoms and nibbling tender
leaves and shoots. Fond of many flowering plants, deer also enjoy the foliage and fruit of just about
anything you grow for your table. The types of plants most at risk will vary, depending on what the
local deer like at the given moment (their tastes often change over time) and how hungry they are. As
wild vegetation dries out, the animals spend more time foraging in gardens. They tend to establish trails,
feeding mainly at dawn and dusk.
Target: Buds, leaves, and stems of many woody plants; most vegetables and fruits.
Damage: Chewed plant parts have jagged edges. Tree limbs may be gouged where males have used
them for antler polishing.
Control: Bonide Shot Gun Deer and Rabbit Repellent, Hot Pepper Wax Animal Repellent,
Repels-All Animal Repellent.
Notes: Consult your Cooperative Extension office for a listing of plants unattractive to local deer.
Fencing should be at least 8 feet high on level ground, even higher on a slope. As an alternative to a
tall fence, try two parallel 4 foot high fences spaced 5 feet apart. Wire mesh is the fencing material of
choice, since deer can maneuver through 12 inch gaps between boards or wire strands. If fencing the
entire garden isn’t practical, you can set up barriers around individual plants or beds.
Almost any unfamiliar smell repels deer but the novelty soon wears off, so change the type of repellent
frequently. Bars of deodorant soap work fairly well. Hang one bar in each small tree, several in each
large tree so that no branches within the browsing zone (up to 6 feet high) are more than 3 feet away
from a bar. Keep in mind that odor and taste repellents are often ineffective if deer are extremely hungry
or your garden is particularly tasty. Rotating repellents used helps prevent acclamation to any one type.
Pets can be a real annoyance in the garden. Cats like to dig in soft soil; undisciplined dogs romping
through plants are even more destructive.
Target: Garden soil.
Damage: Plants are trampled, soil is dug up and urine and droppings are deposited in flower beds and
on lawns (dogs); newly planted areas are used as a litter box (cats).
Control: Bonide Repels-All Animal Repellent, Dog, Cat and Rabbit Repellent.
Notes: Fences will keep out neighborhood dogs, but you’ll still need to control your own pet. Training
is the key; accustom your dog to other play areas, or use raised beds for flowers and vegetables and
create paths for Fido to run along. Vinyl ground covers and thorny plants deter many dogs.
To discourage cats, place wire mesh screens over newly planted beds or poke stakes into the bare patches
between plants; you can remove the barriers as soon as foliage covers the ground. Some cats are partial
to catnip, so you might try growing a patch well away from the plants you want to protect. Cats can
clamber over most fences—but if you have one they cant squeeze under or through, you can make it
fully cat-proof by attaching a chicken wire addition cut side up, to the top. When a cat tries to climb
over, it will fall back down again, since the wire won’t support its weight.
Ridges formed in soft, moist earth and volcano-shaped mounds of finely pulverized soil with holes in
the center are sure sings of a mole invasion. These pests are insectivores, not rodents; they don’t go
after plants as food, but damage them while tunneling for insects and earthworms. About 5 to 7 inches
long, moles have dark, velvety fur, a pointed snout, no visible ears or eyes, and outward-pointing claws
for digging.
Surface feeding burrows (the ridges you’ll see) are used for short periods and may be abandoned soon
after excavation; main runways are usually 8 to 18 inches below ground level. Most species are solitary.
There’s often an eruption of activity in summer, as young moles, driven out to fend for themselves, dig
new tunnel systems.
Target: Soil-dwelling insects, earthworms.
Damage: Plants are heaved from the ground, roots are severed, and lawns are disfigured.
Control: Bonide Moletox II, Mole and Gopher Gasser, MoleMax Repellents, Moletox Baited Gel,
Moletox Traps.
Notes: Eliminating grubs that feed on lawn roots may discourage moles: see listings for billbugs,
Japanese beetles, June beetles, and rose chafers in “Insects and Their Relatives”. Protect plants from
moles by lining planting holes and beds with ½ inch diameter galvanized wire mesh. If your lawn
suffers mole damage, try to salvage the ridged turf by pressing it back down right away, then watering
thoroughly.
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Baits and Repellents: Animal Control

Deer

Baits and Repellents: Animal Control

Pockets Gophers

Rabbits
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If you see a plant wiggle, then disappear below ground, or if you notice a fan-shaped mound of soil
blocked with a plug of earth, you know a pocket gopher is at work. Primarily found west of the
Mississippi, these little rodents can ravage gardens. The animals are brown-furred and 6 to 12 inches
long, with small eyes and ears, long claws, and teeth that grow up to 14 inches a year (gnawing keeps
them worn down to a reasonable length), The “pocket” of the name refers to the fur-lined external cheek
pouches used for carrying food.
Except when mating or bringing up young (offspring are driven out at 2 months of age), gophers live
alone in tunnel systems occupying up to 2,000 square feet. Runways near the surface are for gathering
food; deeper ones are for sleeping, storing food, and raising young. Lateral passages that rise to ground
level at a 45-degree angle are disposal chutes for shunting excavated soil to the surface. A single garden
may contain several intertwining tunnel systems. Your troubles aren’t always over when you get rid of
one pesky gopher, since another may move right into the original pest’s tunnels.
Target: Roots, bulbs, tubers, seeds, and grasses.
Damage: Plants disappear or their roots are eaten. Young trees may be girdled and killed. Mounds cover
plants and ruin lawns.
Control: Bonide Moletox II, MoleMax Repellents, Mole and Gopher Gasser, Barriers, trapping.
Notes: For fail-safe protection, line planting holes or beds with½ inch diameter galvanized wire mesh.
Trapping is the best way to get rid of gophers. Stand at a fresh mound with the plug in front of you; step
back a foot and insert a probe. When you hit the main runway (it’s usually 6 to 18 inches below ground),
the probe will suddenly sink. Dig straight down and place two traps facing in opposite directions in the
runway; anchor them to stakes for easy retrieval. For bait, use wads of grass, wild morning glory, or
other green plant material. Some gardeners cover the hole above the traps, while others leave it open. If
nothing happens within a day, there’s probably no gopher in that tunnel; if you find a sprung trap with
some fur in it, give up trying to trap that gopher (it’s trap-wise). If you see new mounds more than 2 days
after baiting, you’ve struck out (but you can always try again). Flooding is generally ineffective.
Other futile controls include chewing gum placed in the tunnels, noisemakers, and “gopher plants’’
(Euphorbia lathyris).

Throughout the year, gardens are subject to invasion by various species of hares (jackrabbits) and true
rabbits (cottontails, brush rabbits, and related types). True rabbits, which give birth to blind, hairless
young, usually dig their own shallow burrows or occupy those abandoned by other animals. Hares live
aboveground: their offspring are born with fur coats and fully developed eyesight, and thus require less
protection.
Target: Tender young growth.
Damage: Succulent leaves, shoots, and flowers are nibbled; young plants are often chewed to the ground.
Bark on young trees and shrubs may be stripped, girdling the plants.
Control: Bonide Shot Gun Deer and Rabbit Repellent, Hot Pepper Wax Animal Repellent, Dog,
Cat and Rabbit Repellent, Repels-All, MoleMax.
Notes: The best way to deal with rabbit damage is to prevent it by fencing the offenders out. Erect a fence
of ¾ inch diameter wire mesh; make sure the mesh extends at least a foot below ground, and bend the
bottom outward to keep rabbits from burrowing beneath. (Or add a buried wire mesh extension to the
existing fences). The fence needn’t be more than 2 feet high for rabbits, 3 feet high for hares; in snowywinter climates, barriers should clear the snow line by these amounts.
To protect individual plants, surround them with wire mesh cylinders, buried the requisite depth and
braced so that rabbits can’t push them in. Place row covers over seedlings.

Dexterous of paw and hearty of appetite, this ring-tailed, masked marauder strikes at night. An excellent
climber, it’s omnivorous, dining on plants, insect, and snails. Raccoons are usually solitary except when
mating and raising young.
Target: Many fruits and vegetables, especially sweet corn and melons.
Damage: Corn stalks are bent and ears are munched on; melon flesh is scooped out. Lawns may be torn
up.
Control: Sanitation, pruning, barriers, repellents, trapping, Repels-All Animal Repellent, Hot
Pepper Wax Animal Repellent.
Notes: To make your property less appealing to raccoons, harvest crops promptly, bring in pet food at
night, and secure garbage cans tightly. To protect the vegetable garden, erect a 5 to 6 foot high chickenwire fence; then cover the top 2 feet with a band of sheet metal. A low, two-strand electric fence is also
effective. To keep raccoons out of trees, prune lower limbs and wrap a 2 foot wide metal band around the
trunk, positioning the bottom of the band at least 2 feet off the ground. Some gardeners find that moth
flakes repel raccoons. Playing a radio all night may also drive the pests away, but it won’t earn you the
goodwill of your neighbors. Trapping is the surest way to get rid of raccoons—but leave the job to a
professional, since the animals can be vicious when captured.

Squirrels

Both ground squirrels and tree squirrels can be troublesome in gardens. Ground squirrels are capable of
climbing trees, but they live in underground burrows, where they store food, raise their young, and hide
from predators. If a burrow is active, you’ll see freshly excavated soil around the entrance (a hole about
4 inches wide). The animals wall themselves off when hibernating, but the plug isn’t visible. Ground
squirrels feed aboveground during the day, eating green plant material in spring during the breeding
period, then switching to seeds and nuts later in the year.
Tree squirrels spend most of their lives in trees; they build nests in branch crotches or take up residence
in convenient holes in tree trunks. Active all year, these agile animals can easily jump 6 feet. They live
largely on seeds, nuts, fruits, and bark; they also gnaw into buildings and invade attics.
If you’re not sure whether you’re looking at a tree squirrel or a ground squirrel, just stamp your feet and
see if the animal takes refuge in a tree or a burrow. Squirrels transmit diseases, so don’t try to touch them
or put your hand down a burrow.
Target: Fruits, seeds, nuts, grains, bark. Ground squirrels eat tender greens in spring.
Damage: Plant parts are eaten into; bark is gnawed.
Control: Prompt harvesting, barriers, trapping, Bonide Repels-All Animal Repellent, Mole and
Gopher Gasser, Hot Pepper Wax Animal Repellent.
Notes: Cover the soil around planting beds with sheets of 1 to 2-inch-diameter wire mesh; squirrels
don’t like to walk on it. Prune trees so the lowest branches are at least 6 feet above ground. Place 2-footwide metal bands around tree trunk, positioning them so the bottom of each band is at least 2 feet off the
ground. Trapping is an effective control for ground squirrels, although you may need a permit to capture
certain types.

Best Solutions 54

Baits and Repellents: Animal Control

Raccoons

Baits and Repellents: Animal Control

Voles

Also known as meadow mice or meadow voles, these small, typically nocturnal rodents have gray
to brown fur and strong, chisel-like teeth. Voles grow to about 7 inches long. They nest in shallow
underground burrows or live aboveground in dense vegetation or leaf mulches; they sometimes take
over abandoned mole tunnels. Narrow surface trails usually run between each animal’s nest and its food
sources.
Though voles can climb, they rarely venture more than 2 feet off the ground, more typically feeding at or
just below soil level. Vole populations rise and fall cyclically; when the numbers soar, the creatures are
especially trouble- some in gardens.
Target: Bulbs, tender vegetables and flowers, grasses, bark.
Damage: Plant parts are nibbled; seedlings may be eaten to the ground. Bark is gnawed or stripped.
Control: Bonide MoleMax, Mole and Vole Repellent Granules.
Notes: Eliminate favored vole habitats by weeding and pulling mulch and vegetation away from the
base of trees and vines. Replace thick, fluffy mulches, which afford hiding places, with more compact
materials. Fences of 1/4-inch-diameter wire mesh, extending 6 to 10 inches below ground and at least 1
foot above the surface, will keep out voles. Wrap young tree trunks with mesh, burying the bottom edges
to keep the animals from burrowing underneath. Also cover bulb beds with wire mesh, securing the
edges. To trap voles, use ordinary mouse traps, placing them in burrows at right angles to the runway. Or
poison the animals with Moletox II bait set out in runways or next to burrows.

Woodchucks

When these husky rodents cease hibernation and emerge from their 2 to 5 foot deep burrows, spring has
supposedly arrived. Found in the northern half of the United States, the animals are commonly called
woodchucks or groundhogs in the East, marmots in the West. They’re stocky and brown-coated, 16 to
20 inches long, with a furry tail and long, curved claws adapted for digging. As it excavates its burrow, a
woodchuck creates a large telltale mound of soil.
Woodchucks are largely solitary (offspring are booted out of the burrow as soon as they can fend for
themselves); they feed aboveground during the day instead of tunneling for food. Frequently, an abandoned
burrow is quickly taken over by another woodchuck or other burrowing animal. Since woodchucks can
transmit diseases, don’t stick your hand into a burrow or try handling the animals.
Target: Tender vegetables, flowers, and succulent leaves; sometimes tree trunks.
Damage: Vegetation is chewed; woody stems may be gnawed.
Control: Barriers, Bonide Mole and Gopher Gasser, MoleMax Repellents.
Notes: Deter woodchucks with a 3 foot high wire mesh fence with the bottom foot bent outward and
buried a few inches beneath the soil surface.
Extend the mesh 1½ feet above the fence posts; that way, animals attempting to crawl over will simply
be dumped back to the ground (the wire won’t bear their weight).
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he following pages include descriptions and control measures for over two dozen
diseases. Some maladies are common everywhere; others you may never encounter
unless you live in a particular region or grow certain plants.
To decrease your chances of seeing any diseases at all, concentrate on cultivating a healthy
garden, one where each plant receives the growing conditions it needs (see pages 4-21).
For information on the products currently available to treat particular problems in your area,
consult your local Cooperative Extension agent; experienced nursery personnel can also help
you decide how best to treat fungal diseases.
Anthracnose

The name “anthracnose’’ encompasses numerous diseases caused by fungi that flourish in
wet weather; each fungus attacks only a narrow range of plants. Prevalent in the eastern and
central United States, anthracnose diseases are characterized by cankers (sunken lesions) on
leaves, fruit, and stems. Spore masses, which look like light pink slime, frequently ooze from
the cankers. The spores are spread by wind and rain, as well as by gardeners handling wet
plants. Anthracnose is also carried in infected seeds.
Target: Beans, cucurbits, and other vegetables; dogwood, ash, elm, maple, oak, sycamore,
and other trees.
Damage: Cankers form on plant parts. Infected leaves often drop prematurely; diseased
stems and twigs die back.
Control: Bonide Copper, Garden Dust, Infuse, Fungonil, Dragoon Dust, Tomato
Vegetable 3-in-1, Mancozeb.
Notes: Use certified disease-free seeds grown in the western United States.
Avoid working among wet plants, Prune out infected branches. Apply fungicide as soon as
symptoms appear.

Bacterial Wilt

Incurable and always fatal, this disease is caused by various soil-borne bacteria that break
down a plant’s cells, producing debris that clogs the water conducting vessels. Wilted plants
may partially recover at night, making you think they simply need water—but watering
won’t help. The bacteria are often spread by infected seeds or transmitted by certain insects
(cucumber beetles and flea beetles, for example) during feeding. As a definitive test for
bacterial wilt, cut a stem in two; put the cut ends together and squeeze, then pull the pieces
apart again. If a white, mucus-like thread forms, it’s too late to save the plant, Sometimes
you’ll see the telltale gummy material oozing on its own from cracks in stems and leaves.
Wilt-causing bacteria can survive in the soil for many years.
Target: Many vegetables (especially cucurbits, corn, and tomato family crops), flowers, and
other nonwoody plants.
Damage: Plants wilt and dry up—individual leaves first, then shoots and larger branches.
Young stems or vines die quickly, older ones more slowly.
Control: Resistant varieties, sanitation, controlling the insects that spread the disease,
like cucumber beetles. Use Bonide Beetle Killer or Total Pest Control Outdoor.
Notes: Remove and destroy diseased plants, then wash your hands thoroughly and disinfect
all tools in a solution of nine parts water to one part bleach or rubbing alcohol.
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Black Spot

The characteristic black spots on infected leaves are patches of fungus, not dead tissue. The
organism attacks only roses; it survives on canes and fallen leaves, then spreads easily during
misty, foggy, or rainy weather. Black spot is common in regions where summer weather is
warm and humid.
Target: Roses.
Damage: Roughly circular black spots with ragged yellowish borders appear on leaves. In
severe cases, defoliation occurs.
Control: Bonide Sulfur, Captan, Rose Rx 3-in-1 RTU, Rose Rx Rose & Flower Dust,
Fungonil, Infuse, Mancozeb.
Notes: Water early in the day; avoid working among wet plants. Remove and destroy
infected leaves.

Brown Rot of Stone Fruit

Spread by wind and rain, this fungal disease enters the blossoms of fruit trees, then moves
down the twigs. It survives on infected twigs and on “mummies” (shriveled fruit) to reinfect
the tree the following year.
Target: Apricot, nectarine, peach, plum, and other stone fruits.
Damage: Blossoms wilt and decay; twigs crack and ooze sap. Fruit shows soft, brown spots,
which may enlarge, rot, and become covered with spores.
Control: Bonide Copper, Sulfur, Captan, Orchard Spray, Fruit Tree Spray.
Notes: Use netting to control birds, since wounds pecked in fruit can set the stage for infection.
Destroy fallen fruit and leaves; pick rotten or shriveled fruit still on the tree, Prune to remove
blighted twigs and to admit sunlight and improve air circulation. Spray with a fungicide
during bloom; to prevent fruit rot, you can spray again 2 to 3 reeks before harvest.

Crown Gall

Tumor-like growths near the soil line on a plant’s roots of stem are telltale signs of this
bacterial disease. Plants aren’t always seriously harmed, but they often look horrid. The
bacteria can survive in the soil or on dead tissue for 2 to 3 years.
Target: Rose-family plants, chrysanthemums, marigolds, euonymus, and many other
plants.
Damage: Plants are usually weakened or stunted. Even if the galls don’t damage the host
plant directly, they may split apart and invite attack by other pests.
Control: Resistant varieties or treated plants, soil solarization. Use Infuse Lawn &
Landscape Granules.
Notes: Ask for plants treated with the microbial pesticide Agrobacterium radiobacter, or
buy the pesticide from a garden supplier and apply it yourself. Avoid wounding plants when
cultivating the soil around them. Destroy infected plants. Remove surrounding soil and
replace with clean soil.

Damping-Off

Present in almost all soils, the various organisms referred to as damping-off fungi can kill
seedlings sometimes even before they emerge, and rot potato seed pieces. Healthy seedlings
resist infection, though, and plants generally become less vulnerable with age.
Overwatering and poor air circulation foster the growth of damping-off fungi, and plants
are more susceptible to the disease in wet, poorly drained, cold soils with a high nitrogen
content.
Target: Seeds, young plants.
Damage: Seedlings fail to sprout; or they may die soon after emerging.
Control: Bonide Captan, Infuse Lawn & Landscape Granules, proper drainage,
planting, and watering.
Notes: The fresher the seeds, the less likely they are to fall victim to the disease. You may
also want to try seeds treated with a fungicide. Plant seeds when the soil temperature favors
growth; set them at the right depth, leaving adequate space between seeds. Don’t overwater,
and hold off on fertilizing until seedlings have true leaves (not just initial seed leaves). To
improve your chances of success, you can start seeds indoors in a sterile planting mix, then
transplant the seedlings outdoors. Sanitize your propagation tools, pots, and flats in a solution
of nine parts water to one part bleach or rubbing alcohol.
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Each of the many fungi causing downy mildew attacks a narrow range of hosts. Spread by
wind, rain, and infected seeds, these fungi all require wet conditions, and most must also
have cool temperatures (the exception is downy mildew of cucurbits, which can germinate
at temperatures as high as 90°F).
Target: Many plants, including, snap-dragons, pansies, roses, marigolds, strawberries,
grapes, and most vegetables.
Damage: Leaves show gray, white, or purplish fuzz on their undersides, yellow blotches on
the top surfaces.
Control: Bonide Garden Dust, Copper, Sulfur, Mancozeb, Fungonil, Tomato-Vegetable
3-in-1.
Notes: Keep foliage as dry as possible.

Dutch Elm Disease

The tall, stately elms which once graced American streets have been felled by this devastating
fungus disease. Its origins are unclear; the “Dutch” in the name refers to the nationality of the
botanist who discovered the fungus. For years confined to the East and Midwest, the disease
spread slowly across the country, reaching the West in the 1970s.
Dutch elm disease kills by clogging a tree’s water conducting tissue. It’s transmitted by
the elm bark beetle, and can also move from infected trees to nearby healthy ones when
the roots rub against each other, Chinese, Siberian, and a few other Asian elm species are
not susceptible, and plant breeders are working to develop new resistant varieties with the
majestic shape of the American elm.
Target: American and European elms.
Damage: The leaves of one or several branches wilt, turn yellow, and drop; then the wood,
and eventually the entire tree, dies as well.
Control: Resistant varieties, controlling bark beetles, Bonide Colorado Potato Beetle
Beater, Total Outdoor, Beetle Killer.
Notes: Maintaining a healthy tree is the best way to discourage bark beetles.
Once a tree is infected, there’s no cure.
Remove and destroy diseased wood to keep the fungus from spreading. Certain fungicides
can be injected into healthy susceptible elms as a preventive; consult a tree care specialist.

Fireblight

A bacterial disease, fireblight affects only members of the rose family. The infection enters
through the blossoms, then spreads with the help of pollenizing insects and splashing water
from rain or sprinklers. Fireblight is favored by temperatures above 60°F and high humidity
caused by rain, dew, fog, or irrigation; in fact, if these conditions persist for at least 48
hours during bloom, infection is a near certainty. The bacteria survive in blighted twigs and
cankers.
Target: Pear and quince are most susceptible; apple, crabapple, and pyracantha are frequently
damaged; hawthorn, spirea, cotoneaster, toyon, serviceberry, loquat, and mountain ash are
occasional victims,
Damage: leaves, shoots, and developing fruit wilt and blacken as if scorched by fire. Dark,
sunken cankers may form in large branches.
Control: Bonide Copper Fungicides, Streptomycin.
Notes: Prune off diseased growth, making cuts at least 6 inches below the infection on the
smaller branches, at least 12 inches below blighted areas on the larger limbs. After each
cut, disinfect pruners in a solution of nine parts water to one part bleach or rubbing alcohol.
Apply a fungicide or streptomycin when about 10 percent of the flowers are in bloom; repeat
at 4 or 5 day intervals until bloom ends. Copper can cause russeting in pears.
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Fusarium Wilt

Most active in warm soils, this soil-borne fungal disease plugs a plant’s water conducting
vessels, Each of the many fusarium strains attacks a narrow range of hosts; the afflicted
plants are primarily herbaceous rather than woody. Spores can survive in the soil for about
10 years.
Target: Many plants, although each strain is specific to only a few hosts.
Damage: Leaves and stems wilt, turn yellow, and eventually die. A plant may initially show
symptoms on just one side or one branch.
Control: Resistant varieties, soil solarization, crop rotation, timed plantings, sanitation.
Bonide Infuse Lawn and Landscape Granules.
Notes: Because the spores can survive so long in the soil, a very lengthy rotation is needed.
Plant peas and other cool season crops as early as possible, so the plants can mature before
the fungi become active. Dig up and destroy infected plants. Remove infected soil and
replace with clean soil.

Gray Mold

The gray mold that afflicts garden plants is the very same organism you’ll often see on
elderly boxed strawberries at the supermarket. Also known as botrytis blight, the disease is
caused by a fungus that thrives in shady conditions and crowded plantings; it’s especially
common in cool, humid climates. The spores are spread by wind and water. Gray mold
usually begins on plant debris and old plant tissue (such as spent flowers and overripe fruit),
then invades actively growing tissue.
Target: Many flowers, fruits, and vegetables.
Damage: Soft tan to brown blotches form on plant parts, then become covered with a coarse,
grayish mold. The mold may turn slimy as the tissue beneath it rots.
Control: Good air circulation, Bonide Sulfur, Mancozeb, Tomato Vegetable 3-in-1,
Copper Fungicide, Fungonil, Orchard Spray.
Notes: Water early in the day, so plants have time to dry by nightfall. Remove dead leaves
and flowers to eliminate possible breeding grounds for infection; pick off diseased tissue.

Leaf Spot
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Leaf Spot is a common descriptive term applied to a number of diseases affecting the foliage
of ornamentals and shade trees. The majority of the leaf spots are caused by a variety of fungal
pathogens but some are caused by bacteria. Anthracnose is a term for a group of loosely related
fungual diseases that often cause irregular blotches on leaves. For more specific information
about anthracnose see the separate disease profile on anthracnose.
The organisms that cause leaf spots survive in fallen infected leaves and twigs. Some may
remain in dead twigs on the tree. During wet weather, spores are release which may be
splashed or be windblown onto newly emerging tender leaves where they germinate in the
moisture and infect the leaf. Overhead watering late in the day or during the night, heavy dews
and close spacing of plants prolong wetting of the leaf surface and provide more opportunities
for fungal or bacterial infections.
Target: All species of shrub can potentially develop leaf spots, but some species are more
susceptible than others.
Damage: Spots on foliage. The spots will vary in size and color depending on the plant
affected the specific organism involved, and the stage of development. Spots are most often
brownish, but may be tan or black. Concentric rings or dark margin around the spot may be
present. Fungal bodies may appear as block dots in the center of the spots. Over time the
spots may combine to enlarge to form blotches. Spots or blotches that are angular and located
around the veins are generally referred to as anthracnose (see disease profile on anthracnose).
Leaves may yellow and drop prematurely.
Controls: Bonide Fung-onil, Infuse, Rose Rx, Mancozeb, Copper Fungicide, or
Captan.
Notes: Remove infected leaves and dead twigs. Keep foliage dry. Avoid overhead watering.
Prune for good air circulation. Avoid over-fertilizing.

There’s a multitude of these common viruses; each kind affects a single host or plant family.
Many are spread by insects, Like all viruses, mosaics are incurable—although sometimes they
simply create interestingly patterned leaves without significantly reducing a plant’s vigor.
Target: Many plants.
Damage: Leaves are mottled or streaked. Other possible symptoms include distorted or
stunted growth, reduced yield, and poor fruit quality.
Control: Resistant varieties, certified disease-free stock, crop rotation, weeding,
destroying infected plants.
Notes: Resistant varieties may be available for certain crops. Control weeds, since many
serve as reservoirs for viruses. To avoid spreading tobacco mosaic virus, don’t smoke around
tomato-family plants and wash your hands before touching them. Controlling aphids and
other virus-spreading insects is a good idea in theory, but total elimination of these pests isn’t
a practical goal.

Oak Root Fungus

Also called armillaria, shoestring, or mushroom root rot, this disease is widespread on the West
Coast and in the Southeast, Especially active in wet soils, the fungus invades the roots of many
plants, especially those that are weakened or stressed. It can live on native oaks without doing
any damage—as long as the trees aren’t watered during the dry season. Since symptoms of the
disease vary, just be on the look-out for the actual fungus: creamy white, fan-shaped layers, often
with a strong mushroom odor, growing beneath the bark near or below the soil level. Clusters of
honey-colored mushrooms may appear around the base of the tree in fall or winter.
Oak root fungus doesn’t spread through the soil; it moves from one tree to another when healthy
roots come into contact with infected ones. It can survive for at least 30 years in dead roots below
ground.
Target: Primarily woody plants, especially oaks and fruit trees.
Damage: The trunk is girdled. Dull, yellowed, or wilted foliage is usually the first sign of trouble;
infected trees usually die back slowly.
Control: Resistant plants, Bonide Infuse Lawn and Landscape Granules.
Notes: There is no cure. Remove dead or badly stricken plants, trying to dig out as much of the
roots as possible. You may be able to prolong the life of a plant by uncovering the infected root
crown, then leaving it exposed to air and giving little or no water.

Oak Wilt

This deadly fungal disease, which blocks a tree’s water-conducting vessels, has killed millions
of oaks east of the Rockies, especially in Texas and the Great Lakes states. The fungus is
spread by oak bark beetles and by contact between healthy and infected roots.
Target: Oaks, especially red oaks.
Damage: Starting from the treetop down, leaves wilt turn dull, curl, dry, and drop. The tree
eventually dies.
Control: Resistant varieties, controlling bark beetles. Bonide Total Outdoor, Annual
Tree and Shrub, Beetle Killer.
Notes: There is no cure. Remove and destroy infected trees, including stumps. Avoid pruning
in spring, when bark beetles are most active. If a tree is wounded, paint over the wound
immediately to deter beetles from entering. Certain fungicides can be injected into healthy
trees as a preventive; consult a tree care specialist.
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Peach Leaf Curl

Most active during cool, rainy springs, this fungal disease slowly weakens infected trees. If
left unchecked, afflicted leaves show a coating of white spores; these can reinfect the host
tree the following year.
Target: Peach, nectarine.
Damage: Midribs thicken, causing the leaves to pucker and curl, leaves are tinged with red
or yellow and drop early. Fruiting is poor; fruit may be spotted. Repeated infections cause
branches to die back.
Control: Sanitation, Bonide Orchard Spray, Fungonil Concentrate, Liquid Copper
Fungicide.
Notes: Apply fungicide in late winter, before new growth appears. You can also control
infection by keeping trees covered with plastic film until the leaves unfurl (this is easiest to
do with genetic dwarf varieties). Pick off and destroy infected leaves.

Powdery Mildew

While most fungi thrive in moist surroundings, the organisms causing powdery mildew
flourish in dry conditions; they also prefer warm days, cool nights, and shade. The various
members of the group attack different hosts and survive from year to year on perennial
plants.
Target: Many plants, especially cucurbits, roses, phlox, dahlias, beans, peas, grapes, small
fruits and fruit trees, euonymus, and bluegrass lawns.
Damage: Gray or white circular patches appear on leaves; then whole leaves become
powdery white and distorted.
Infected leaves may drop, and the entire plant may be weakened or killed.
The flavor of peas, squash, and melons may be affected.
Control: Resistant varieties, good air circulation, sanitation, pruning, misting, Bonide
Copper, Garden Dust, Sulfur, Rose Rx, Tomato Vegetable 3-in-1, Orchard Spray,
Mancozeb.
Notes: Since dry air favors the disease, mist susceptible plants. Spray with fungicide when
symptoms first appear. Prune off and destroy infected tissue.

Rust

Most of the fungi known as “rust” attack ornamentals. Each is specific to a certain type of
plant, although some cedar apple rust, for example, require two hosts. The spores are spread
by wind and splashing water.
Target: Many plants, including roses, hollyhocks, and snapdragons; lawns.
Damage: Rust first appears as pustules on the undersides of leaves; the lesions are usually
orange-yellow in color, but may also be brown or purple. Eventually, the upper leaf surfaces
become mottled with yellow. Severely infected plants are stunted and may die.
Control: Resistant varieties, sanitation, good air circulation, Bonide Sulfur, Garden
Dust, Orchard Spray, Fungonil, Infuse, Copper Fungicide.
Notes: Clean up fallen debris; remove rust-infected leaves remaining on plants. Water
overhead only in the morning on sunny days.
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This fungus servives the dormant season in the infected leaves and twigs. Black fruiting
structures develop in leaves from the previous season during late winter and early spring.
Release of spores occurs during wet periods in the spring and they infect young leaves,
shoots, and fruit. One to three weeks after infection velvet-like, dark-green fruiting structures
and spores form. The conidia infect new growth if conditions are wet for about six hours
and the air temperature is mild. Repeating episodes of spore release and infection occur
throughout the growing season. Moist spring and early summer weather accompanied by
cool temperatures favors this disease.
Target: Infects apple, crabapple, several species of mountain ash, cotoneaster and pear
trees.
Damage: Leaves, flowers, fruit and green twigs are susceptible to infection. The first
symptoms are water soaked lesions that turn olive green to dark gray and develop a velvety
appearance. Eventually infected leaves turn yellow and drop from the tree prematurely,
leading to completely defoliated trees by mid to late august.
Control: Bonide Fruit Tree Spray, Orchard Spray, Sulfur Dust, Captan, Fungonil,
Infuse.
Notes: Remove and dispose of infected leaves near the tree during and after the growing
season. This will reduce but not eliminiate inoculum available for infection. Prune rapidly
growing water sprouts emerging from branches, since many of these water sprouts apple scab
lesions on them. In addition, prune to increase air circulation and sunlight penetration into
the canopy, which promotes drying of foliage. To minimize disease problems, the best time
to prune is in the late winter or very early spring before new growth starts. Otherwise, prune
when the bark and weather conditions are dry. Consider growing varieties or species of apple,
crabapple, and mountain ash that are resistant to apple scab.

Sooty Mold

As you might guess from the name, this mold forms a black coating on the leaves of afflicted
plants. The organism lives on a plant’s natural secretions and on honeydew, the plant sap
excreted by aphids, leafhoppers, mealybugs, psyllids, scale insects, and whiteflies. Cool,
moist conditions encourage sooty mold.
Target: All plants.
Damage: Sooty mold harms plants by blocking light to the leaves, thus hindering
photosynthesis.
Control: Controlling honeydew-producing Insects, cleaning the plant. Use Bonide Total
Outdoor, All Seasons, Annual Tree and Shrub, Systemic Insect Spray.
Notes: For information on controlling the insects mentioned at left, consult the listings in
“Insects and Their Relatives”. You can wipe or hose the mold from plants; rain will also
remove it.

Southern Blight

A soil-borne fungal disease that rots plant stems, southern blight thrives in the warm soils and
wet weather of the South. It’s also known as southern wilt, sclerotium root rot, and mustardseed fungus; the last name refers to the organism’s small, yellowish resting bodies. The fungus
can survive for many years without a host.
Target: Many flowers and vegetables (especially peanuts and tomato-family plants); lawns.
Damage: White, cottony growth appears on plant stems near soil level and often spreads
to the surrounding soil. As the flow of water through its stems grows progressively more
restricted, the plant wilts, yellows, and ultimately dies.
Control: Crop rotation. soil solarization enriching the soil, aluminum foil collars,
removing infected plants and soil. Use Bonide Mancozeb, Infuse Lawn and Landscape
Granules.
Notes: Plan a 2 to 3 year crop rotation, alternating susceptible plants with corn or other
immune plants. Since nitrogen deficiency promotes the fungus, add organic matter to the
soil and increase its nitrogen content. Protect plants by wrapping the main stems with foil
from just above the roots to about 2 inches above the soil. Dig up and destroy infected plants,
including at least 8 inches of soil on all sides.
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Texas Root Rot

Also called cotton root rot, this fungal disease is common in the warm, alkaline soils of the
Southwest. It destroys the outer portions of roots, cutting off a plant’s water supply. The
fungus can survive in the soil for about 5 years.
Target: More than 2,000 plant species. Grasses and other monocots—plants with one seed
leaf instead of two—are not affected.
Damage: Typically, damage isn’t noticed until it’s too late to save the plant: the first
symptom—sudden wilting of leaves in summer, without leaf drop—signals that at least half
the root system is affected. Rotted roots are covered with yellowish fungal growth.
Control: Resistant plants, acidifying the soil. Bonide Soil Acidifier, Infuse Lawn and
Landscape Granules, Aluminum Sulfate.
Notes: You may be able to salvage an infected tree or shrub by pruning off half the foliage,
then loosening the soil to the drip line and covering it with 2 inches of composted manure.
On top of the manure, scatter ammonium sulfate at a rate of 1 pound per 10 square feet;
or apply Soil Acidifier at the same rate. Form a watering basin and soak the soil 3 to 4 feet
deep. In the future, increase the organic content of planting beds and add Soil Acidifier to
decrease alkalinity.

Verticillium Wilt

A widespread fungus, verticillium is a soil-borne organism that plugs water-conducting
vessels. Though it thrives in cool, moist soils, it usually doesn’t reveal its presence until the
weather turns warm and dry.
Target: More than 200 plant species, including tomatoes, potatoes, strawberries, and Japanese
maple.
Damage: One branch or one side of a plant typically wilts. The leaves yellow starting from
the edges and progressing inward; then they turn brown and die. The wilt progresses upward
or outward from the base of the plant or branch; the tissue inside dead branches is discolored.
Often the entire plant dies.
Control: Resistant Plants, soil solarization, new soil, reducing nitrogen fertilizer,
pruning. Bonide Garden Dust, Infuse Lawn and Landscape Granules.
Notes: Don’t till before solarizing; the fungus is usually in the top 6 inches of soil, and that’s
about how far the effects of solarization go. As an alternative to solarization, use clean, new
soil in raised beds or containers. Crop rotation is ineffective, since the fungus can survive in
the soil for 20 years. Excess nitrogen favors verticillium wilt, so cut back on nitrogen use.
Pruning infected limbs may help a stricken tree recover. Maintain adequate soil moisture.

Water Mold Root Rot

Members of this group of fungi (various species of Phytophthora and Pythium) thrive
when water stands too long around plant roots. The rot invades the roots and moves up the
stems, sometimes girdling them at or below ground level. A dark discoloration is usually
visible between healthy and infected tissue. The disease is very common in irrigated areas of
California and the arid Southwest.
Target: Many plants.
Damage: Leaf color usually dulls; leaves may yellow and wilt. The plant loses vigor and
sometimes dies, either quickly or over the course of months.
Control: Soil solarization, improving drainage, proper planting and watering.
Notes: There is no cure, so concentrate on prevention. Plant at the right depth in well-drained
soil; provide only enough moisture for healthy growth.
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f you focus on good care, you may be able to avoid lawn diseases entirely: healthy, vigorous lawns are
much less vulnerable to infection than poorly grown ones. If you’re planting a new lawn, ask about
disease-resistant grasses appropriate for your area. Also check on the fungicides currently available for
treating specific diseases. The following disorders commonly affect lawns; see also powdery mildew, rust, and
southern blight. Insects, too, can cause lawn damage.
Anthracnose. Attacks any turfgrass, but primarily bluegrass and centipede grass in the
summer and fall. Causes irregular sized tan, brown or reddish-brown patches of grass ranging
in size from several inches to several yards. Can kill turf if left untreated. Use Bonide Infuse
Ready to Spray, Infuse Granules, Copper Fungicide Concentrate.

Brown Patch. Attacks fescues, bluegrass, centipedegrass, ryegrass, St. augustine,
bent and zoysaiagrass during the spring and fall. Causes small (silver dollar
sized) spots of tan/brown. These spots can eventually merge to infect large areas.
Use Bonide Infuse Granules or Infuse Ready to Spray.

Fairy Rings. Rings of dark green grass, often bordered with small tan mushrooms, are clear
signs of this condition. Areas of dead growth may appear inside the rings. Fairy rings thrive
in mild, moist weather. Because the fungi grow on organic matter in the soil, they don’t harm
the grass directly, but they may restrict water flow. To correct the problem, soak the rings with
water every day for a month, remove thatch and aerate the lawn, and fertilize. By greening
up the rest of the grass, you’ll obscure the rings. Use Bonide Infuse Granules.

Leaf Spot. This condition causes patches of thin, brown grass; the blades have small oval
spots with bright red centers and darker borders. Most common on bluegrass and ryegrass,
leaf spot is caused by various fungi (some formerly known as helminthosporia leaf spot
fungi). Use a fungicide when you first notice damage. Too-lush lawns and those under stress
from excessive water or fertilizer, short mowing, and thatch are most susceptible. Use Bonide
Captan, Infuse Concentrate or RTS, Infuse Granules, Orchard Spray.
Pythium Blight (Grease Spot). Also known as cottony blight and grease spot, this fungal
disease is a serious problem for bluegrass and ryegrass; top-seeded lawns and those sown too
thickly are especially vulnerable. The disease shows up as irregular areas of dark green,
water-soaked grass; the blades are sometimes streaked with white fungal threads. Affected
spots spread quickly; as the lawn dies, the fungal threads disappear and the grass turns redbrown, then tan. Correct the problem by aerating the lawn, improving drainage, and, if
possible, reducing the amount of shade. Fungicide treatment is another option. Avoid excess
nitrogen and water. Use Mancozeb or Copper.
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Lawn Diseases

Disease Control: Lawns

Rust. Typically infects blue, bermuda, St. augustine and ryegrass during the
summer and fall, causing a distinctive orange rust-like appearance. The spores
are easily spred by tools and foot traffic. Use Bonide Orchard Spray, Copper
Concentrate, or Infuse Ready to Spray.

Slime Molds. Unslightly but harmless, this type of fungal growth is found in the East and on
the Pacific Coast; it flourishes in humid conditions on all types of lawns, After irrigation or a
heavy rain, affected grass blades are covered with tiny, powdery balls that may be bluish gray,
black, or yellow. The fungi feed on decaying matter in the soil; they damage grass by blocking
light, causing infected areas to yellow. To correct the problem, hose or sweep grass clean.
Snow Molds (Fusarium Patch). Snow molds show up in at least two forms; both prosper
in wet, cold weather, especially if grass remains soaked for long periods. Gray snow mold
causes irregular dead, bleached patches up to 2 feet across; gray mold is visible on the grass.
Pink snow mold produces circular, light brown patches, sometimes blotched with pink
fungus. Use Infuse.
Affected grass pulls up easily. To correct the problem, aerate the lawn, improve drainage,
avoid high-nitrogen fertilizer late in fall, and reduce snow pileup. Use Bonide Infuse Lawn
and Landscape Granules or RTS.

Tip Burn (Septoria Leaf Spot). Also called septoria leaf spot, this fungal disease appears in
cool, wet weather in spring and fall. Bermuda and most cool-season grasses are susceptible.
Blade tips turn pale yellow to gray, with tiny black dots and red or yellow margins. Mowing
removes diseased tips; fungicides are an option, too. Use Bonide Infuse Lawn and
Landscape Granules or RTS.

HELPFUL HINTS FOR A HEALTHY LAWN

To help identify whether the problem is injury, stress or a deficiency. Here are some examples:
Injury
Pesticide, fertilizer or gasoline
spills
Dog Urine
Foot Traffic
Scalping (mowing too close)
Compacted Soil
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Refill spreaders, sprayers and outdoor power equipment carefully. Use a
funnel or a “no-spill” container. Dry products can be raked up, collected
and used. Flood the area with water to dilute. Liquid spills need to be
removed with an absorbent product and disposed of properly.
These spots are indicated by a dead area with a green ring around it.
Flush the area with water as soon as possible after the occurrence. Work
with your dog to use a less conspicuous area.
Aerate to relieve soil compaction and reseed. Redirect the traffic. If that
proves impossible, install a walkway.
Raise the mower blade to the proper cutting height for your variety of
turfgrass. Fix high spots in the lawn.
Aerate to relieve soil compaction. Add organic matter and reseed.

Too much or too little water
Too much or too little fertilizer

Excessive pesticide use
Hot and cool temperature
extremes

Water only when needed. Do it as early in the day as possible to allow
evaporation from grass blades.
Too much causes excessive growth. Too little does not provide enough
nutrition to promote the strong roots, crowns and leaves needed
to withstand disease. Follow the proper feeding schedule for your
turfgrass.
Applying too much insecticide or herbicide can “burn” turfgrass.
Follow the manufacturer’s specifications on amount and frequency of
application.
Wait for a change in the weather. Keep your eyes open for early signals
of lawn problems.

Deficiencies
Nitrogen
Iron
Water

Older grass leaves are light green. Lawn growth slows. The entire lawn
is affected. Fertilize according to the needs of your turfgrass variety.
Follow the application instructions carefully.
New leaves are yellow. The lawn continues to grow. Signs occur in
patches. Apply a chelated iron product.
Turfgrass begins to resemble straw. Walking on the lawn leaves
footprints in the turf. Water if you are able.

OTHER THINGS TO LOOK FOR
In addition to injury, stress and deficiencies, there are things other than fungal infection that may be making your
lawn look less than picture perfect.
Damping off is an infection that is usually limited to newly seeded areas. When seeds are sown too densely,
then fertilized and watered excessively, the crowded young seedlings collapse and die. The area will need
to be raked and reseeded.
Dormancy is a natural occurrence. Cool-season grasses will turn brown when the weather gets hot and/
or dry. Warm-season grasses go dormant when cooler temperatures arrive. They will return to normal
conditions when the weather changes. If dormancy occurs late in the growing season, they will remain
dormant until the next growing season arrives.
Insects are another possibility. Signals are holes in the leaves and chewed-off spots. If the turf can be pulled
up easily, grubs are the likely culprit (diseased grass remains firmly rooted). Other lawn-harming insects
include billbugs, chinchbugs, nematodes, mole crickets, mites, leafhoppers and various larvae. Upon close
examination you can see many of these bugs.

Best Solutions 66

Disease Control: Lawns

Stress

Fertilizers and Soil Amendments

Fertilizers and Soil Amendments
How to read a fertilizer label.
Fertilizers are rated by three numbers, such as 5-10-5. The numbers tell what percentage of primary nutrients the
fertilizer contains. The first number is Nitrogen, the middle Available Phosphate, and the last Soluble Potash.
When selecting a fertilizer, keep in mind… The first number emphasizes green color and dense foliage. The
middle number emphasizes development of flowers, fruits or vegetables. And the last number emphasizes overall
plant hardiness and its ability to withstand stress.
In addition to these “Macro” nutrients, plants also need “Micro” nutrients to thrive. Most quality commerical
fertilizers include at least some “Micro” nutrients. Proper soil type and pH is also important. For this purpose, soil
amendments are recommended.

Fertilizers
All Natural Plant Foods

• All natural plant food products for specific plant types
• A Garden Naturals® product
• Formulated for maximum benefit for each plant type
All Purpose Plant Food 4-2-4
−−Multi Purpose nutrition for all plants
−−Enhances health and appearance
Rose and Flower Food 4-2-4
−−For bigger and brighter blooms
−−Promotes dark green foliage
Tomato & Vegetable Food 5-3-4
−−Vigorous growth from root to stem
−−More plentiful produce
Evergreen Tree & Shrub Food 4-6-4
−−Creates acidic environment
−−Promotes healthy roots and foliage
−−For evergreens and deciduous trees
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• Give a boost to new plants
• Plant boosting ingredients
• Nursery tie-in item

Plant Starter Solution Concentrate
−−3-10-3 fertilizer plus Vitamin b-1
−−Reduces transplant shock
−−Use on fruit, vegetables, flowers, trees
and bedding plants
Root & Grow®
−−4-10-3 fertilizer plus IBA growth
hormone
−−Reduces transplant shock
−−Weatherproof package for outdoor
display
Root & Grow® Plant Starter
−−3-10-3 fertilizer, Vitamin B1 plus IBA
−−Waterproof label for outdoor display
−−40 oz. bonus size
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Plant Care Soil Amendments

• Add specific nutrients or characteristics to the soil
• Usually are crop specific
• Can also be used to make up specific deficiencies in the soil

Bone Meal
−− 4-12-0 Natural source for nitrogen and phosphorous
−− Supports root growth
Hydrated Lime
−− Raises soil pH quickly
−− Improve soil structure
Soil Acidifier
−− Use for specific soil needs
−− Turns hydrangea blue
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• Amend the soil properties
• Will improve or add specific elements to soil
• Can also be used to make up specific deficiencies in the soil
Aluminum Sulfate
−− Lowers soil pH
−− Works on all soil types

Nitrate of Soda
−− Quick nitrogen source for fast greening
−− Use on leafy vegetables like spinach
−− May also be used on lawns

Triple Super Phosphate
−− Readily available source of phosphorous
−− Stimulates root development
−− Produces larger blooms

Iron Sulfate
−− Reverses chlorosis in plants
−− Use on lawns, vegetables and trees
−− Readily available source of iron
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Fertilizers and Soil Amendments

Liquid Fertilizers and Supplements

• Fast acting for quick results
• Provide both macronutrients and micronutrients
Fish Emulsion Concentrate
−− A Garden Naturals® product
−− Micro and macro nutrients
−− Reduced odor product
−− Pt., Qt.
Liquid Iron Complex
−− Corrects iron deficiency due to soil conditions
−− Promotes green leafy growth
−− Contains iron and sulfur
−− Chelated – for low acid soils
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Gentle Care® Bloom Builder RTS

−−Special formula provides complete balanced
nutrients for beautiful flowers
−−Gentle Care™ shower sprayer provides rainlike application of product without damaging
plants
−−4-14-8 formula with Turbo® spreader sticker
assures full coverage and feeding

Liquid Iron RTS

−−Chelated iron plus sulfur in an easy to use
RTS applicator
−−Gentle Care shower sprayer
−−Helps prevent chlorosis and maintain dark
green color

Best Solutions 72

Fertilizers and Soil Amendments

Liquid Fertilizers and Supplements

Fertilizers and Soil Amendments

Specialty Plant Care Products

• Specialty products fill special needs for gardeners
• Complete line of specialty products
• One source for hard to find items
Wilt Stop Plant Protectant
−−A Garden Naturals® Product
−−Protects plants from drying in windy or
cold weather
−−Protects from sunscald, winter kill and
salt damage
−−Extends life of Christmas trees
Turbo Spreader Sticker
−−Super charge garden chemicals
−−Helps products disperse and adhere to
plants
−−Protects from wash-off and sunlight
−−Great tie-in product
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B

efore applying any weed killer it is best to first know your type of lawn, total area to be
treated and, if possible, the type of weeds you have. Your local Cooperative Extension or
Garden Center can usually help with this information.
Most weed killers perform best when temperature are above 65°F but below 90°F. Avoid fine
spray mists as coarse sprays are less likely to drift. Avoid applications to lawns emerging from
dormancy. Do not spray newly seeded lawns until after the 3rd mowing. Seed can generally be
sewn within 3 or 4 weeks of a week killer application. However, all products are different, so
labels should be read carefully. Always use caution around desirable plants. As unlikely as it may
seem, fall applications will often provide excellent results the following spring.
Pre-emergent weed killers can also be very effective in preventing weeds from becoming a problem
in the first place. Proper mower height helps control weeds as well. Many formulations such as
RTU, Hose End, Granular or Concentrates are available. One formulation is not necessarily better
than another, so simply pick the one that makes the most sense for you personally to use. Your
local garden center can help with this decision as well.
Weed Controls come in many forms:
−− Ready-to-Use - RTU - Great for spot treatments or small areas
−− Ready-to-Spray - RTS or Hose-end - Attach hose, turn on water and sprayer nozzle. Regulates
amount of product being dispersed.
−− Granular - Gran - Apply with a spreader
−− Concentrates - Conc - Mixed with water in an appicator/sprayer for application
For Optimum Weed Control:
−− Best performance when temperatures are 65°F to 85°F.
−− Avoid fine mists as course sprays are less likely to drift.
−− Avoid desireable plants.
−− Mow newly seeded areas 3 times before using weed controls.
−− No reseeding 3 to 4 weeks after applying weed control (read labels for exceptions)
−− Do not mow two days prior or after applying weed control.
−− Do not use on drought stressed turf areas.
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Weed Control

Bonide Solutions

Bonide Solutions

For
Lawns • Ground Covers • Flower Gardens • Vegetable and Berry Gardens • Around
Walkways • Fences • Patios • Driveways • Foundations • Lawn Renovation • Poison Ivy •
Poison Oak • Brush Control
Weeds in Lawns:

(Broadleaf Weeds)
• Weed Beater Lawn Weed Killer (RTU, RTS, & Conc.)
• Weed Beater Ultra (RTU, RTS, & Conc.)
• BK 32 Brush Killer (RTU and Conc.)
• Weed and Feed
• Chickweed, Clover & Oxalis Killer (Conc. & RTU)
(Grassy Weeds)
• Grass Beater
• Weed Beater PRO-ZONE
(Both Broadleaf and Grassy Weeds)
• Weed Beater Plus (RTU, RTS, Conc. & Gran.)
• Weed Beater PRO-ZONE
• Kleen-Up (Conc. & RTU) (non selective - Kills all vegetation)
• Lightning Fast (non selective - Kills all vegetation) (Garden Natural)
• 12 Month Vegetation Killer (non selective - Kills all vegetation)

Weeds in Ground Covers and Flower Gardens:

• Lightning Fast (Garden Natural) (non selective)
• Kleen-Up (Conc. & RTU) (non selective)
• Grass Beater

Vegetable and Berry Gardens:

• Grass Beater
• Kleen-Up (Conc. & RTU) (non selective - Kills all vegetation)

Walkways, Patios, Fences, Driveways, Foundations:

• Kleen-Up (Conc. & RTU)
• Total Vegetation (12 month vegetation killer) (Conc. & WSP)
• Lightning Fast RTU (Garden Natural)

Lawn Renovation:

• Kleen-Up (Conc.)

Poison Ivy, Poison Oak:

• Poison Oak & Ivy Killer (RTU)
• Poison Ivy and Brushkiller BK-32 (Conc. & RTU)
• Kleen-Up (Conc. & RTU) (non selective)

Soil Sterilant (non selective - kills all vegetation):

• 12 Month Vegetation Killer (Conc. & WSP) (Total)

Stump and Vine:

• Stump Out! Stump and Vine Killer

Moss:

• MossMax (RTS & Gran.)
• KleenUp (non-selective - Kills all vegetation)
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Weed Control

Some of the many broadleaf weeds controlled by Bonide Weed Beater Lawn Weed Killer,
Weed Beater Ultra, BK-32, and Chickweed, Clover & Oxalis Killer, and PRO-ZONE.

Weed Control

Some of the many grassy weeds controlled by Bonide Kleenup, and Weed Beater Plus
Crabgrass and Broadleaf Weed Killer, Weed Beater PRO-ZONE.

Best Solutions 77

Specially

Special
Solutions

The following is a list of special Bonide Solutions for unique home and garden situations.
Auto Mix:

Our convenient hose end applicator is 3-products-in-l. Tree sprayer, shrub, brush
and garden sprayer, lawn applicator.
Bontone Rooting Powder: Ideal for transplants as well as root cuttings.
Bulb Dust:

Prevents diseases of bulbs, stops rodents from eating them and protects them
from insects.

Compost Maker:

Provides beneficial organisms that energize soils, composts, decomposing
organic matter, It stabilizes nutrients and reduces odors.

Fog Rx:

Thermal fogging device for garden insecticides like Bug Beater or mosquito
controls like Mosquito Beater.
Handy 4-oz. cups provide a measuring device other than kitchen utensils.

Measuring Cups:
Pruning Sealer:

And Tree Wound Dressing—both provide an antiseptic protective seal for
pruned, grafted or damaged trees, roses or shrubs.

Pump-N-Shoot Sprayer:

Convenient and fun tool useful as a plant mister, window washer, laundry pretreater.

Stump-Out:

Inexpensive chemical way to remove stumps.

Turbo:

Our Wetting, penetrating and adhering agent that improves the performance of all
pesticides/weed killers by dispersing the application uniformly and protecting it
from rain wash-off and sunlight. Helps reduce chemical usage and leaching,

Tomato Blossom set:

Makes tomatoes and vegetables produce more, larger, and meatier fruit.

Rot-Stop:

Provides calcium. Prevents blossom end rot of tomatoes and vegetables.

Wiltstop:

Prevents drying out. Protects plants from wind burn, drought, sun scald, winter
kill, transplant shock and salt damage. Preserves christmas trees and wreaths.
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Specially: Pets and Domestic Animals

Pets and Domestic Animals Pest Solutions
To control fleas, ticks, and lice on dogs and cats, use Bonide
Eight Insect Control.
To control insects such as fleas, ticks, lice, mange mites,
face flies, horn flies, stable flies, blow flies, gnats,
mosquitoes. . .on cattle, horses, sheep, goats, pigs, poultry
and in living quarters, use Flea Beater, Total Indoor,
Household Insect Spray, or Cyper Eight.
Bonide Total Release Room Fogger with it’s NYLAR
insect growth regulator will control fleas in homes for up to
seven months.
Broadcast applications of
Total Outdoor, Ant, Flea,
and Tick Granules or
Delta Eight to household
grounds help prevent pet
insect infestations.
Cribbing: To stop pets and horses from gnawing use Hot
Pepper Wax Animal Repellent, or Repels-All.
Use Dog, Cat and Rabbit Repellent as a training aid to
keep pets away from specific areas around the yard.
*Remember to read and follow all label instructions. Some
products listed here may not be suitable for application directly to
animals, particularly young animals.
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If you know which pests are likely to attack certain plants, you can get a head start in identifying garden problems.
The entries below list the major troublemakers in strict alphabetical order, not according to the seriousness of the
damage they cause. To narrow down the field of possible culprits, refer back to the photographs and descriptions
in the earlier sections of this chapter.

Seedlings

■ Armyworms, cutworms, earwigs, flea beetles, rootworms, slugs and snails, sowbugs
and pillbugs ■ Birds, cats, deer, rabbits, squirrels, voles, woodchucks ■ Damping-off

Vegetables
Asparagus
Bean

Carrot

Celery

Cole crops

Corn

Cucurbits
(cucumber, melon,
pumpkin, squash)

■ Aphids, asaparagus beetles, harlequin bugs, japanese beetles, slugs and snails, spider
mites, trarnish plant bugs ■ Deer ■ Gray mold, fusarium wilt, rust
■ Aphids, armyworms, blister beetles, corn earworms, cucumber beetles, cutworms,
european corn borers, flea beetles, harlequin bugs, Japanese beetles, June beetles,
leafhoppers, leaf miners, mealybugs, Mexican beetles, nematodes, slugs and snails,
spider mites, tarnished plant bugs, thrips, whiteflies, wireworms ■ Deer, rabbits, voles,
woodchucks ■ Anthracnose, damping-off, downy mildew, fusarium wilt, gray mold,
mosaic viruses, powdery mildew, rust, southern blight
■ Blister beetles, flea beetles, leafhoppers, nematodes, parsleyworms, root weevils, thrips,
wireworms ■ Deer, pocket gophers, rabbits, woodchucks ■ Mosaic viruses, powdery
mildew, southern blight
■ Aphids, cabbage loopers, flea beetles, leafhoppers, nematodes, parsleyworms, root
weevils, slugs and snails, spider mites, tarnished plant bugs, thrips ■ Deer, rabbits,
woodchucks ■ Fusarium wilt, mosaic viruses
■ Aphids, armyworms, blister beetles, cabbage loopers, cutworms, earwigs, flea beetles,
harlequin bugs, imported cabbageworms, leaf miners, nematodes, root maggots, root
weevils, slugs and snails, tarnished plant bugs, thrips ■ Deer, rabbits, voles, woodchucks
■ Downy mildew, fusarium wilt, mosaic viruses, powdery mildew
■ Aphids, armyworms, blister beetles, chinch bugs, corn earworms, cucumber beetles,
cutworms, earwigs, European corn borers, flea beetles, harlequin bugs, Japanese beetles,
June beetles, nematodes wireworms ■ Birds, deer, raccoons, squirrels
■ Bacterial wilt, rust
■ Aphids, blister beetles, cucumber beetles, flea beetles, harlequin bugs, leafhoppers,
nematodes, spider mites, squash, vine borers, tarnished plant bugs, thrips, whiteflies
■ Birds, deer, raccoons, squirrels, voles, woodchucks ■ Anthracnose, bacterial wilt,
damping-off, downy mildew, mosaic viruses, powdery mildew, verticillium wilt

Eggplant

■ Aphids, blister beetles, Colorado potato beetles, flea beetles, harlequin bugs, hornworms,
leafhoppers, nematodes, potato tuberworms, spider mites, whiteflies ■ Anthracnose,
bacterial wilt, mosaic viruses, powdery mildew, southern blight, verticillium wilt

Lettuce

■ Aphids, armyworms, cabbage loopers, corn earworms, flea beetles, harlequin bugs,
leafhoppers, leaf miners, nematodes, slugs and snails, tarnished plant bugs, whiteflies
■ Birds, deer, pocket gophers, rabbits, woodchucks ■ Gray mold, powdery mildew,
mosaic viruses, southern blight
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Quick Reference: Vegetables

Some Common Plantings and Their Pests

Quick Reference: Fruits

Onion

■ Blister beetles, June beetles, nematodes, root maggots, thrips, wireworms ■ Pocket
gophers, squirrels, voles ■ Downy mildew, fusarium wilt, rust, southern blight

Pea

■ Aphids, armyworms, blister beetles, cabbage loopers, corn earworms, cucumber beetles,
flea beetles, leaf miners, nematodes, spider mites, thrip ■ Birds, deer, rabbits, voles,
woodchucks ■ Anthracnose, downy mildew, fusarium wilt, mosaic viruses, powdery
mildew

Peanut

■ Armyworms, cucumber beetles, flea beetles, leafhoppers, nematodes, spider mites
■ Deer, squirrels, voles ■ Southern blight, verticillium wilt

Pepper

■ Aphids, blister beetles, Colorado potato beetles, corn earworms, European corn
borers, flea beetles, hornworms, leafhoppers, leaf miners, leafrollers, nematodes, potato
tuberworms, spider mites, whiteflies ■ Anthracnose, bacterial wilt, fusarium wilt, mosaic
viruses, southern blight

Potato

■ Aphids, blister beetles, cabbage loopers, Colorado potato beetles, cucumber beetles,
European corn borers, flea beetles, harlequin bugs, hornworms, June beetles, leafhoppers,
leaf miners, nematodes, potato tuberworms, psyllids, root maggots, root weevils, tarnished
plant bugs, wireworms ■ Pocket gophers, voles ■ Anthracnose, bacterial wilt, mosaic
viruses, southern blight, verticillium wilt

Spinach

■ Aphids, blister beetles, cabbage loopers, flea beetles, imported cabbageworms,
leafhoppers, leaf miners, nematodes, root weevils ■ Birds, deer, rabbits, squirrels,
woodchucks ■ Downy mildew, fusarium wilt, mosaic viruses, rust, verticillium wilt
■ Aphids, armyworms, blister beetles, cabbage loopers, Colorado potato beetles, corn
earworms, cucumber beetles, cutworms, European corn borers, flea beetles, hornworms,
leafhoppers, nematodes, potato tuberworms, psyllids, slugs and snails, spider mites,
thrips, whiteflies ■ Squirrels, voles ■ Anthracnose, bacterial wilt, fusarium wilt, gray
mold, mosaic viruses, powdery mildew, southern blight, verticillium wilt

Tomato

Fruits
Apple

Blackberry &
Raspberry

Blueberry
Cherry
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■Aphids, borers, cankerworms, cicadas, codling moths, cucumber beetles, curculios,
fall webworms, fruit flies, gypsy moths, Japanese beetles, June beetles, leafhoppers, leaf
miners, leafrollers, mealy bugs, psyllids, sawflies, scale insects, spider mites, tarnished
plant bugs, tent caterpillars, thrips, tussock moths ■ Birds, deer, pocket gophers, rabbits,
squirrels, voles ■ Crown gall, fireblight, mosaic viruses, oak root, fungus, powdery
mildew, rust, southern blight
■ Aphids, borers, cutworms, fruit flies, Japanese beetles, leafhoppers, leafrollers,
psyllids, root weevils, sawflies, scale insects, spider mites, thrips, whiteflies ■ Birds,
deer, rabbits, squirrels ■ Anthracnose, crown gall, downy mildew, gray mold, oak root
fungus, powdery mildew, rust, verticillium wilt
■ Curculios, fruit flies, nematodes, scale insects ■ Birds, deer, squirrels ■ Gray mold,
powdery mildew
■ Aphids, borers, cankerworms, curculios, fall webworms, fruit flies, gypsy moths,
japanese beetles, leafrollers, nematodes, sawflies, scale insects, spider mites, tent
caterpillars, tussock moths ■ Birds, deer, pocket gophers, voles ■ Brown rot of stone
fruit, crown gall, gray mold, oak root fungus, powdery mildew, verticillium wilt

Peach & Nectarine

Pear

Plum & Prune

■ Aphids, armyworms, borers, Japanese beetles, leafhoppers, leafrollers, mealybugs,
nematodes, rose chafers, scale insects, spider mites, thrips, whiteflies ■ Birds, deer,
pocket gophers, rabbits, voles ■ Crown gall, downy mildew, gray mold, mosaic viruses,
oak root fungus, powdery mildew
■ Aphids, borers, cankerworms, cicadas, curculios, fall webworms, fruit flies, Japanese
beetles, June beetles, leafrollers, mealybugs, nematodes, scale insects, spider mites,
tarnished plant bugs, tent caterpillars, thrips, tussock moths ■ Birds, deer, pocket gophers,
voles ■ Brown rot of stone fruit. Crown gall, mosaic viruses, oak root fungus, peach leaf
curl, powdery mildew, verticillium
■ Aphids, borers, cankerworms, coding moths, curculios, flea beetles, fruit flies, leaf
miners, leafrollers, mealybugs, psyllids, sawflies, scale insects, spider mites, tarnished
plant bugs, tent caterpillars, thrips, tussock moths ■ Birds, deer, pocket gophers, rabbits,
voles ■ Crown gall, fireblight, oak root fungus, rust
■ Aphids, borers, cankerworms, curculios, fruit flies, Japanese beetles, leaf rollers,
mealybugs, sawflies, scale insects, spider mites, tent caterpillars, tussock moths ■ Birds,
pocket gophers, rabbits, voles ■ Brown rot of stone fruit, crown gall, oak root fungus,
powdery mildew, rust

Strawberry

■ Aphids, cutworms, flea beetles, June beetles, leafrollers, mealybugs, nematodes,
root weevils, scale insects, slugs and snails, spider mites, tarnished plant bugs, thrips,
wireworms ■ Birds, deer, rabbits, squirrels ■ Anthracnose, gray mold, oak root fungus,
powdery mildew, southern blight, verticillium

Walnut

■ Aphids, borers, codling moths, curculios, fall webworms, fruit flies, lacebugs, leafrollers,
mealybugs, scale insects, spider mites, tussock moths ■ Birds, deer, pocket gophers,
squirrels ■ Crown gall, oak root fungus

Flowers
Aster

■ Aphids, blister beetles, cucumber beetles, European corn borers, leaf hoppers, slugs
and snails, tarnished plant bugs, thrips, whiteflies ■ Deer ■ Downy mildew, fusarium
wilt, gray mold, mosaic viruses, powdery mildew, rust, verticillium wilt

Begonia

■ Aphids, cabbage loopers, nematodes, slugs and snails, spider mites, tarnished plant
bugs, thrips, whiteflies ■ Pocket gophers, voles ■ Gray mold, powdery mildew

Carnation

■ Aphids, cabbage loopers, cutworms, mealybugs, slugs and snails, spider mites, thrips ■
Deer, squirrels ■ Bacterial wilt, gray mold, fusarium wilt, rust, southern blight

Chrysanthemum

■ Aphids, cabbage loopers, corn earworms, cucumber beetles, butworms, European corn
borers, lacebugs, leaf miners, nematodes, slug and snails, spider mites, tarnished plant
bugs, thrips, whiteflies ■ Squirrels ■ Crown gall, fusarium wilt, gray mold, mosaic
viruses, powdery mildew, rust, southern blight, verticillium wilt
■ Aphids, cucumber beetles, European corn borers, leafhoppers, leaf miners, nematodes,
slugs and snails, tarnished plant bugs ■ Deer, pocket gophers ■ Crown gall, fusarium
wilt, gray mold, mosaic viruses, powdery mildew, rust verticillium wilt

Dahlia

Delphinium
Geranium

■ Aphids, cutworms, leafhoppers, slugs and snails, spider mites, thrips ■ Deer, rabbits
■ Mosaic viruses, powdery mildew
■ Aphids, geranium budworms, mealybugs, slugs and snails, spider mites, whiteflies ■
Deer ■ Gray mold, mosaic viruses, oak root fungus, rust, verticillium wilt
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Quick Reference: Flowers

Grape

Quick Reference: Flowers, Trees & Shrubs

Gladiolus

■ Aphids, cutworms, European corn borers, spider mites, tarnished plant bugs, thrips ■
Pocket gophers, squirrels ■ Fusarium wilt, gray mold, mosaic viruses, southern blight

Hollyhock

■ Aphids, European corn borers, leafhoppers, mealybugs, nematodes, slugs and snails,
spider mites, thrips, whiteflies ■ Deer ■ Powdery mildew, rust

Impatiens

■ Aphids, cucumber beetles, mealybugs, nematodes, scale insects, slugs and snails, spider
mites, tarnished plant bugs ■ Rabbits ■ Southern blight
■ Aphids, mealybugs, nematodes, root maggots, scale insects, slugs and snails, spider
mites, thrips ■ Pocket gophers ■ Downy mildew, fusarium wilt, gray mold, mosaic
viruses, southern blight, verticillium wilt

Lily

Marigold

■ Cabbage loopers, cutworms, leaf miners, slugs and snails, spider mites, tarnished plant
bugs ■ Pocket gophers ■ Downy mildew, fusarium wilt, gray mold, mosaic viruses,
southern blight, verticillium wilt

Nicotiana

■ Blister beetles, Colorado potato beetles, cutworms, geranium budworms, hornworms,
slugs and snails ■ Deer, Rabbits ■ Mosaic viruses, powdery mildew

Pansy

■ Aphids, cutworms, flea beetles, mealybugs, nematodes, slugs and snails, spider mites,
wireworms ■ Rabbits ■ Downy mildew, powdery mildew, southern wilt
■ Rose chafers, thrips ■ Deer ■ Fusarium wilt, gray mold, verticillium wilt

Peony
Petunia
Poppy
Primrose
Snapdragon

■ Armyworms, blister beetles, Colorado potato beetles, flea beetles, geranium budworms,
hornworms, slugs and snails ■ Rabbits ■ Gray mold, mosaic viruses, powdery mildew,
verticillium wilt
■ Aphids, corn earworms, leafhoppers, mealybugs, rose chafers, slugs and snails, tarnished
plant bugs ■ Birds ■ Powdery mildew, verticillium wilt
■ Leaf miners, slugs and snails, spider mites, whiteflies ■ Deer, rabbits ■ Gray mold
■ Aphids, cabbage loopers, corn earworms, nematodes, slugs and snails, spider mites
■ Deer ■ Downy mildew, fusarium wilt, gray mold, mosaic viruses, powdery mildew,
rust, verticillium

Tulip

■ Aphids, spider mites, wireworms ■ Pocket gophers, rabbits, squirrels, voles ■ Fusarium
wilt, mosaic viruses, southern blight

Zinnia

■ Aphids, blister beetles, European corn borers, flea beetles, Japanese beetles, mealybugs,
tarnished plant bugs, thrips, whiteflies ■ Rabbits ■ Gray mold, mosaic viruses, powdery
mildew

Trees & Shrubs
Ash

■ Aphids borers, lacebugs, scale insects, tent caterpillars, whiteflies ■ Deer, voles
■ Anthracnose, verticillium wilt

Azalea &
Rhododendron

■ Aphids, borers, lacebugs, leaf miners, root weevils, scale insects, spider mites, thrips,
whiteflies ■ Pocket gophers, voles ■ Powdery mildew, water mold root rot

Dogwood

■ Borers, cicadas, leafhoppers, scale insects ■ Voles ■ Anthracnose, powdery mildew

Elm

■ Aphids, bark beetles, borers, cankerworms, elm leaf beetles, leafhoppers, leafrollers,
scale insects ■ Deer, voles ■ Anthracnose, Dutch elm disease, verticillium

Euonymus

■ Borers, scale insects ■ Deer, voles ■ Crown gall, powdery mildew

Juniper

■ Aphids, bagworms, borers, leaf miners, scale insects, spider mites ■ Oak root fungus,
rust, water mold root rot
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■ Aphids, borers, cucumber beetles, leaf miners, mealybugs, scale insects, spider mites,
whiteflies ■ Powdery mildew, verticillium wilt

Maple

■ Aphids, bagworms, borers, cankerworms, gypsy moths, leaf hoppers, mealybugs,
nematodes, scale insects, spider mites, thrips, whiteflies ■ Deer ■ Anthracnose, powdery
mildew, verticillium wilt
■ Aphids, bark beetles, borers, cankerworms, cicadas, gypsy moths, Japanese beetles,
lacebugs, leaf miners, leafrollers, scale insects, spider mites, tent caterpillars, tussock
moths, whiteflies ■ Deer, pocket gophers, squirrels ■ Anthracnose, oak root fungus,
oak wilt, powdery mildew
■ Aphids, bark beetles, borers, nematodes, sawflies, scale insects, spider mites
■ Deer, pocket gophers ■ Rust

Oak

Pine
Rose

■ Aphids, borers, corn earworms, cucumber beetles, curculios, fall webworms, harlequin
bugs, Japanese beetles, leafhoppers, leafrollers, nematodes, rose chafers, sawflies, scale
insects, slugs and snails, spider mites, thrips, whiteflies ■ Deer, pocket gophers ■ Black
spot, crown gall, downy mildew, gray mold, oak root fungus, powdery mildew, rust

Sycamore

■ Aphids, borers, lacebugs, psyllids, scale insects ■ Anthracnose, powdery mildew

Willow

■ Aphids, borers, fall webworms, sawflies, scale insects, tussock moths ■ Deer, rabbits
■ Rust
■ Armyworms, billbugs, chinch bugs, cutworms, grasshoppers, Japanese beetles, june
beetles, rose chafers, sod webworms ■ Dogs, moles, armadillos, pocket gophers,
raccoons, voles ■ Fairy rings, leaf spot, powdery mildew, pythium blight, rust, slime
molds, snow molds, southern blight, tip burn

Lawns

The copy in this booklet reflects product uses as approved by the Environmental Protection Agency and other governing
bodies at the time this booklet was prepared. Product uses change at times. Carefully read and follow all product labels
before recommending products for specific use, and before using a product.
All Bonide Products are not registered in all states. Contact your representative for specifics on where products may be sold.
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Quick Reference: Trees, Shrubs, Lawns

Lilac

Best Solutions
A

		 Index

Adelgids
Ant
Anthracnose
Aphid
Armadillo
Armyworms
Asian Longhorn Beetle
Asparagus Beetles

23
23, 48
56, 64
24, 46
51
24
24
25

B
Bacteria
Bacteria Wilt
Bagworms
Bark Beetles and Borers
Barnyardgrass
Bat
Bed Bug
Bedstraw
Bees
Beneficial Insects
Big Eyed Bug
Billbugs
Bindweed
Birds
Biting and Stinging Pests
Black Medic
Black Spot
Blister Beetles
Bonide Company, Inc.
Box Elder Bug
Branch Dieback
Broadleaf Weeds
Brown Patch
Brown Rot of Stone Fruit
Buckhorn Plantain

10
56
25
26
77
49
50
76
45, 50
45
45
25
76
51
50
76
57
25
3
49
17
75, 76
64
57
76
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49
76
52, 79
45
76
27
27
49
27
28
65
48
28
77
28
79
49
57
29
29
76
29

D
Dallisgrass
Damping-Off
Dandelion
Deer
Diagnostic Quick Guide
Digger Wasp
Discolored tissue
Dogs
Domestic Animals
Downy Mildew
Drugstore Beetle
Dutch Elm Disease

77
57, 66
76
52
16, 17
45
17
52, 79
79
58
48
58

E

C
Cabbage Loopers
Cankers
Cankerworms
Carpenter Ants
Carpenter Bees

Carpet Beetle
Carpetweed
Cats
Centipedes
Chickwed, common
Chinch Bugs
Cicadas
Cluster Fly
Codling Moths
Colorado Potato Beetle
Compacted Soil
Confused Flour Beetle
Corn Earworms
Crabgrass
Crane Fly
Cribbing
Cricket
Crown Gall
Cucumber Beetles
Curculios
Curly dock
Cutworms

26
17
26
47
47

Earthworms
Earwig
Elm Leaf Beetles
European Corn Borers

45
30, 49
30
30

F
Fairy Rings
Fall Webworms
Fireants
Fire Blight
Flea
Flea Beetles
Fertilizers and Soil Amendents
Florida Pusley
Flowers, Quick Reference
Foxtail
Fruit Flies
Fruits, Quick Reference
Fungi
Fusarium Wilt

64
31
31
58
50, 79
30
67-73
76
82, 83
77
31, 48, 49
81, 82
9
59

G
Geranium Budworms
Germination, poor
Glassy Wing Sharpshooter
Gnats
Goosegrass
Grain Weevil
Grasshoppers
Grassy Weeds
Gray Mold
Grease Spot
Ground Beetles
Ground Ivy
Grubs
Gypsy Moths

31
17
32
79
77
48
31
75, 77
59
64
45
76
32
33

H
Harlequin Bugs
Henbit
Holes in Leaves
Home Pest Control
Horn Fly
Hornet
Hornworm
Horse Fly
House Fly
Houseplant Solutions

33
76
16
47-50
79
50
33
79
49
46

I

Imported Cabbageworms
Insects & their relatives

J

Japanese Beetles
June Beetles

K

Kitchen and Pantry Pests
Knotweed

34
5-7

34
34

48
76

L
Lacebugs
Lacewings
Ladybird Beetles
Larger creatures
Lawn Diseases
Lawns, Quick Reference
Leaf Drop
Leaf Malformations
Leaf Miners
Leaf Mottling
Leaf Spot
Leaf Yellowing
Leafhoppers
Leafrollers
Lespedeza
Lice

35
45
45
8, 51-56
64-66
84
17
16
35
16
59, 64
16
35
36
76
79

M
Mallow
Mange Mite
Mealworm
Mealybugs
Metamorphosis
Mexican Bean Beetles
Millipede
Mite
Moles
Mosaic Viruses
Mosquito
Mouse
Mouthparts

76
79
48
36, 46
5-7
36
37, 49
46
52
60
50, 79
49
6-8

Oak Root Fungus
Oak Wilt
Oxalis

60
60
76

P
Parasitic Wasps
45
Parsley Worms
37
Peach Leaf Curl
61
Pesticides, disposing of
21
Pesticides, mixing and applying 19, 20
Pesticides, storing
21, 22
Pesticides, Using Safely
18-21
Pets
79
Pillbugs
41
Plant Diseases
9-11, 56-66
Plantain, Common
76
Pocket Gophers
53
Poison Ivy
76
Poison Oak
76
Potato Tuberworm
38
Powder Post Beetles
47
Powdery Mildew
61
Praying Mantises
45
Predaceous Bugs
45
Prickly Lettuce
76
Psyllid
38
Purslane
76
Pythium Blight
64

R
Rabbits
Raccoons
Rice Weevil
Roach
Rogue’s Gallery
Root Maggots
Root Malformations
Root Rot
Root Weevils
Rose Chafers
Rust

53
54
48
48
22-66
38
17
17
39
39
61, 65

S

N
Nematodes
Nutrient Deficiencies
Nutsedge

O

37
10-11
77

Sawflies
Scab
Scale

39
62
40, 46

Scale Insects
Scorpion
Shrubs, Quick Reference
Slime Molds
Slugs and Snails
Snake
Snow Mold
Sod Webworms
Sooty Mold
Southern Blight
Sowbugs
Special Solutions
Spider
Spider Beetle
Spider Mites
Spittlebugs
Squash Bugs
Squash Vine Borers
Squirrels
Stable Fly

39
50
75
65
40
49
65
40
62
62
41, 49
78
50
48
41, 46
41
42
42
54
79

T
Tacanid Wasp
Tarnished Plant Bugs
Tent Caterpillars
Termites
Texas Root Rot
Thrips
Tick
Tip Burn
Trees, Quick Reference
Tussock Moths

45
42
43
47
63
43, 46
50, 79
65
83, 84
43

V
Vegetables, Quick Reference
Verticillium Wilt
Viruses

80
63
10

W
Wasp
Water Mold Root Rot
Weed Control
White Fly
Wilting
Wireworms
Wood Destroying Insects
Woodchucks

50
63
74-77
44, 46
17
44
47
55
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