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Figure 1. Common insect pests of New Mexico home gardens include

aphids (top), grasshoppers (left), and squash bugs (right).

INTRODUCTION

Integrated pest management (IPM) is an approach to managing pests that seeks
to limit or suppress pest populations by using a variety of compatible tactics
that minimize potential harmful effects on human health and the environment.
Chemical controls (e.g., insecticides) are used only as a last resort.

The concept of IPM was first developed in the late 1950s to address envi-
ronmental issues caused by the overuse of chemical controls. Indiscriminate
insecticide use for insect pests had led to widespread non-target effects and the
development of insecticide resistance, resulting in crop failures. While IPM was
originally developed to address insect problems in agricultural systems, the basic
approach can be applied equally to pests in the broader sense, such as weeds,
nematodes, and plant pathogens (i.c., disease-causing organisms) in smaller-scale
home gardens (Figure 1).

APPROACH

The ultimate goal of an IPM program is to keep pest populations below the level
at which a pesticide is necessary. The IPM approaches used to suppress pests in-
clude cultural, biological, and physical controls. Chemical controls are used only
when other measures are not adequate. The emphasis of IPM is on managing
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pests (i.e., keeping them within tolerable limits) rather than
completely eliminating pests.

IPM begins with planning and selecting the correct
plants for your landscape. Start by selecting plants that are
suitable for the local environment and intended planting
location. Before planting, consider the eventual height and
width of the plants (particularly trees and shrubs), their
preferences for soil type and pH (a measure of soil acidity),
winter hardiness, light requirements (full sun versus shade),
and soil moisture needs. Plants not suited to your growing
conditions will always be under some degree of physiologi-
cal stress, and stressed plants are much more susceptible to
pest and disease problems.

Cultural Controls

The goal of cultural controls is to alter the environment

or condition of the host plant to prevent or suppress pests.
One of the easiest cultural IPM strategies is simply main-
taining healthy plants. Proper irrigation and fertilization
will minimize plant stress, making plants less susceptible
to pests. Again, plant selection is important. Selecting
drought-tolerant varieties if your location is hot and dry or
plants resistant to insects and diseases can help prevent pest
problems. The timing of planting or harvesting may help
avoid pests in time and space. For example, planting sweet
corn early in the growing season can limit exposure and
damage by the corn earworm (Helicoverpa zea).

Cultural controls that modify the crop environment can
also effectively reduce pest populations. In gardens, planting
different crops each season can prevent the buildup of pests
because some crops will be non-host plants and will deprive
pests of their food source. Planting multiple crop species
together (intercropping) increases garden diversity and can
encourage beneficial insects. Trap cropping is a strategy
where a pest’s preferred host is planted near the main crop,
and the trap crop diverts the pest away from the main crop.
This can also provide additional management options; for
example, the trap crop can be destroyed along with the pest.

Some cultural controls are ideally suited for small scales
such as home gardens. “Sanitation” is the removal of plant
material that can harbor pests. Removing weeds, destroying
crop residues, and picking up fallen fruit can eliminate over-
wintering and breeding sites and reduce pest populations.

Correct pruning of trees and shrubs can increase air-
flow and reduce humidity, making the environment less
suitable for pests®. Even pruning out small areas where
pests have infested trees and shrubs is an easy method of
suppressing pests.

If lawns are part of your landscape, make sure that
mowing heights are appropriate (setting the blades too low,
for example, can create bare patches that provide sites for
weed establishment)’. Be particularly careful when mowing
close to trees and shrubs because mechanical injury from
the mower can provide points of entry for pest insects or
disease organisms.

Biological Controls

Biological control uses beneficial organisms (predators,
parasitoids, and pathogens) to suppress pest populations.
There are three types of biological control: 1) classical or
importation, 2) augmentative, and 3) conservation.

Classical biological control involves importing, screen-
ing, and releasing natural enemies (i.e., predators and
parasitoids) against introduced or non-native pests. Be-
cause introduced pests typically have no natural enemies
to control their populations, a search for potential natural
enemies is conducted in the pest’s country of origin. If po-
tential biological control agents are found, federal agencies
import and screen these candidates. Promising biological
control agents are then released with the hope that they
become permanently establish. While classical biological
control has been very successful against some non-native
pests, a disadvantage of this strategy is if imported natural
enemies are not carefully screened they can attack and re-
duce populations of native species.

Augmentative biological control typically involves the
purchase and release of large numbers of natural enemies.
There are two types of augmentative biological control:
inundative and inoculative releases. An inundative release is
a single mass where natural enemies are expected to over-
whelm the pest population, but not expected to establish or
reproduce. An inoculative release involves several small re-
leases of natural enemies where natural enemies are expected
to establish, spread, and provide continual pest suppression.

The goal of conservation biological control is to augment
existing beneficial insect populations by manipulating the
environment to favor natural enemies. For example, incor-
porating flowers into the landscape can provide needed food
resources (e.g., pollen and nectar), overwintering habitat,
and alternative sources of prey. Reducing factors that can
limit natural enemy effectiveness is also important, such as
decreasing pesticide applications that directly kill natural
enemies, reducing host availability, and eliminating pollen
and nectar resources by removing weedy species.

When implementing conservation biological control,
identifying natural enemies is important for improving ef-
fectiveness. Insect natural enemies include both predators
and parasitoids. Some key predatory insects include lady-
bird beetles (“ladybugs”), lacewings, ground beetles, rove
beetles, big-eyed bugs, pirate bugs, and hover flies. Equally
important, but often less visible, are the parasitoids—vari-
ous species of wasps and flies that lay their eggs on or in the
body of a host insect. When the eggs hatch, the developing
parasitoid larva feeds on the internal tissues of the host un-
til the host dies. At that poing, the parasitoid larva usually
pupates inside the dead host, and eventually a new adult
parasitoid emerges. Parasitoids tend to be more restricted
than predators in the number of different insects that they
can successfully attack, but nevertheless can be very effec-
tive biological control agents.

*See NMSU Cooperative Extension Guide H-156, Tiee Pruning Techniques (http://aces.nmsu.edu/pubs/_h/H156.pdf).
3See NMSU Cooperative Extension Guide H-505, Mowing Your Lawn (http://aces.nmsu.edu/pubs/_h/H505.pdf).
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Figure 2. Floating row covers used to protect newly trans-
planted tomato plants from beet leafhopper (vector of curly
top virus).

In home gardens, conservation biological control strate-
gies often include habitat management. Encourage natural
enemies by diversifying your landscape to include a variety
of flowering plants. The adult stages of many beneficial
insects benefit from having access to nectar and/or pollen,
which can extend their lifespan and reproductive output,
or, in some cases, sustain them when prey is scarce. Since
beneficial insects differ widely in size and in their prefer-
ences for different flowers, it helps to grow a mixture of
flowering species to provide a variety of flower shapes, sizes,
and blooming periods*. To maximize the abundance and
diversity of natural enemies in backyard gardens, provide
flowering resources across the growing season and try to
eliminate pesticide exposure.

Larger predators, such as birds, are also important preda-
tors of insect pests. If sufficient space is available, consider
installing nest boxes to encourage these predators. Both
birds and beneficial insects will also benefit from a regular
supply of fresh water, but remember to empty and clean out
the container every few days to prevent the development of
mosquito larvae.

In enclosed or partially enclosed situations, such as
greenhouses and hoop houses, you may want to consider
buying and releasing beneficial insects from a commercial
insectary company. If the correct natural enemies are se-
lected and the releases are done early enough (i.e., as soon
as developing pest problems are detected and before their
populations become too high), this approach can be very
effective.

Mechanical and Physical Controls

The goal of mechanical controls is to use machines to
directly remove or reduce pests by altering their environ-
ment. While some mechanical controls are more applicable
to conventional agriculture, most are appropriate for home
gardens. For example, hand-removal of pests, though labo-
rious, can be effective on a small scale (e.g., with bagworms
or squash bug egg masses). Tilling garden soils in the fall
can expose overwintering eggs and larva to drying out, cold
temperatures, and being eaten by birds. Finally, a strong
spray of water can dislodge insects like aphids and mites
from small trees, shrubs, and garden plants.

Physical controls work to exclude pests, preventing them
from reaching their hosts. Physical controls, such as netting,
screens, and floating row covers, can protect newly emerged
seedlings or transplants before they are colonized by pest
insects. This technique is most commonly used to protect
vegetable crops from either direct pests or the vectors of
plant pathogens (e.g., to protect brassicas from flea beetles,
or to protect tomatoes from the beet leathopper which can
transmit curly top virus) (Figure 2). Row covers can be very
effective, but care must be taken to ensure no pests are pres-
ent before the covers are installed, no holes are present in the
covers, and a good seal is maintained between the soil and
the edges of the covers. For crops that require insect pollina-
tion, the covers must be removed once flowers are produced.

Traps are another physical control suitable for use in
small-scale gardens and greenhouses. Traps can be baited,
meaning they contain pheromones to attract pests, or
unbaited. Unbaited traps are often brightly colored and
covered in glue. Yellow sticky cards are an example of
an unbaited trap and will attract and capture a variety
of greenhouse pests (e.g., thrips, whiteflies, and fungus
gnats). Apple maggot flies are another pest that can be
suppressed using traps. Traps are commercially available
as baited or unbaited red spheres, which are covered in
glue. Traps must be replaced when the surface becomes
saturated with either insects or wind-blown soil par-
ticles. Unfortunately, the yellow surface of sticky cards is
also attractive to various beneficial insects, so avoid this
technique when releasing biological control agents into
the greenhouse. Corrugated cardboard bands wrapped
around the base of trees can be used to trap codling moth
larva as they search for locations to pupate and overwin-
ter. The following spring before moths emerge, bands
should be removed and destroyed.

“For more information, see Pocket Guide to the Beneficial Insects of New Mexico (http://aces.nmsu.edu/pubs/insects/docs/Beneficial_Insects.pdf).
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Monitoring

In commercial situations, IPM usually includes a regularly
scheduled program of pest monitoring together with formal
treatment thresholds (also known as “action thresholds”). Ap-
plication of insecticides is limited to situations where the pest
population reaches the recommended treatment threshold.
In a home garden, however, treatment thresholds for specific
plants and pests may not be available, and pest monitoring
(while still very important) tends to be more informal and
less intensive.

In home gardens, monitoring for pests and beneficials
can simply involve regular visual inspection of plants while
carrying out other garden chores. If a pest is detected visu-
ally, inspect garden plants weekly to determine whether
pest populations are increasing over time. To quantify pest
populations, select a random number of plant leaves to vi-
sually count insect pests, record counts, and repeat weekly.
If counts are decreasing or staying the same, no action is
required. However, if insect numbers are increasing then
consider implementing an IPM practice to suppress popu-
lation growth and minimize damage.

With insect pests, feeding damage is often more notice-
able than the insect itself. Many chewing insects feed in very
characteristic ways that can help with diagnosis (e.g., flea
beetles create small, circular “shot holes,” while adult vine
weevils cut semi-circular notches in the edges of leaves).

The presence of sap-sucking pests (e.g., aphids, scale insects,
whiteflies, and mealybugs) is often first noticed by the pres-
ence of a sticky coating of “honeydew” on the surface of the
leaves. This sugary waste product is excreted as the insects
feed and typically falls on the leaves underneath the insect
colony. By examining the underside of leaves above the hon-
eydew, you can often identify the insects responsible. If the
honeydew is not washed off by rain, it may become covered
by black “sooty mold”; although this fungus is unsightly, it
only damages the plant indirectly by reducing the amount
of light reaching the leaves. Both honeydew and sooty mold
can be washed off with water.

In addition to visual inspections, more formal methods
of monitoring include the use of traps (e.g., yellow sticky
cards, pheromone traps, etc.). These are used for particular
pests or situations. Consult your local county Extension of-
fice (htep://aces.nmsu.edu/county/) for guidance on using
traps in relation to specific pests.

Insecticides

Insecticides must be chosen and applied with care. Ideally,
use a selective product, one that will kill the pest while pre-
serving beneficial insects. Unfortunately, few such products
are available for use by home gardeners. Most of the com-
monly available products are broad spectrum in nature and
kill both pest insects and their natural enemies. In some

cases, this can cause secondary pest outbreaks, where spray-
ing for one pest creates “new” pest problems through the
destruction of predators and/or parasitoids that were keep-
ing other pest species under control.

Before proceeding with an insecticide application, dou-
ble-check that you have correctly identified the pest (oth-
erwise your control tactics are likely to fail), the insect is in
the correct stage for treatment (some stages are easier to kill
than others), and the product you plan to use is registered
for the intended purpose in New Mexico. If in doubt, con-
tact the New Mexico Department of Agriculture (heep://
www.nmda.nmsu.edu/pesticides/). Remember that it is ille-
gal to apply any pesticide in a manner that does not follow
the directions and instructions given on the product label.
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