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INTEGRATED PEST MANAGEMENT IN THE HOME GARDEN
Plants in the southwestern climate must overcome stress from abiotic (non-
living) factors, such as temperature extremes, minimal precipitation, and poor
soil quality. These stressors can make plants more susceptible to infestations
from insect pests and other biotic (living) factors. Damage caused by garden
pests can reduce crop yield, increase vulnerability to other pests and diseases,
and may reduce plant vigor or lead to plant death. However, most insects are
harmless to plants and may even be considered beneficial by providing pollina-
tion services, preying on pest populations, and helping with decomposition and
nutrient cycling. Applying integrated pest management (IPM) practices in the
garden or small farm is an effective way to address pest populations that mini-
mizes harm to beneficial insect populations. The goal of IPM is not to eradicate
pests but to provide healthy conditions for plants and to minimize pest popula-
tions. By developing a management strategy for pests, homeowners can reduce
pest problems, create more sustainable growing systems, and increase their
garden’s productivity.

A successful IPM program includes a combination of different control strat-
egies to minimize chemical intervention and reduce health, environmental, and
economic risks. The first steps toward implementing IPM in the home garden
or small farm include (1) prevention — preventing pest outbreaks through prop-
er plant selection, site selection, planting, and care; (2) monitoring — inspect-
ing the garden for pests or signs of pest activity and determining if damage is
enough to require intervention; (3) identification — correctly identifying the
host plant and pest in the garden or small farm; and (4) management — choos-
ing the appropriate IPM strategies to tackle the pest problem, whether the tactic
is cultural, mechanical/physical, biological, or chemical. For more information
on the benefits and employment of IPM in the home garden or small farm, see
NMSU Extension Circular 655, Integrated Pest Management (IPM) for Home
Gardeners (https://aces.nmsu.edu/pubs/_circulars/CR655.pdf). The following
are examples of IPM strategies.

Cultural—Modifying the natural environment to create a less suitable
environment for pests.

Examples of cultural control strategies include:

» Select plant species/cultivars that are resistant or tolerant to common
stressors like pests, drought, disease, or temperature extremes.

* Practice good sanitation by removing infested plant material and debris or
fallen, rotting fruit from the garden.

* Prevent plant stress through appropriate site selection, light and wind
exposure, and watering requirements.

» Rotate crops and adjust planting and harvesting dates with stressors in mind.
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Mechanical/physical—Using barriers or equipment or removing pests
to protect plants from pest damage.

Examples of mechanical control strategies include:

* Hand removal and destruction of identified insect pests.

» Barriers, such as row covers and screens, can be effective at protecting
plants from pests. For plant species that require pollination, be sure to re-
move covers during bloom time. Be sure to bury the edges of row covers to
further prevent entry of pests. Plants should be monitored even when barri-
ers are used to ensure that no pests have made it past the barrier. If pests are
locked in with the plants, they will be protected from natural enemies and
their populations can grow unchecked.

* Prune out any infested plant material.

+ Dislodge pests and egg cases on plants using a stream of high-pressure water.

» Trapping can be used to monitor pest populations to better time chemical
applications; however, traps have minimal impact on reducing populations.

Biological—Introducing or encouraging living organisms such as benefi-
cial insects to inhabit the garden and suppress pest populations. Beneficial
insects include pollinators and natural enemies, which consist of predators,
parasitoids, and pathogens. Biological control can be implemented by 1) intro-
ducing natural enemies of the problem pest for long- or short-term population
control or 2) modifying the garden habitat using native plants to encourage ex-
isting natural enemy populations. Natural enemies rarely eliminate a pest prob-
lem completely, but can suppress pest levels to a point where they don’t create
significant damage.

There are three types of biological control: classical biological control, aug-
mentation biological control, and conservation biological control. Classical bio-
logical control involves the importation of exotic biological control agents with
the intent to establish colonies that can contribute to long-term pest control
where a pest is affecting the area. Augmentation biological control is the intro-
duction of natural enemies that naturally reduce pest populations. Conservation
biological control is the manipulation or modification of a habitat to encourage
existing or new natural enemies—for example, incorporating different floral
resources that provide habitat and food for natural enemies. For more informa-
tion on using floral resources to attract natural enemies, see NMSU Extension
Guide H-169, Using Insectary Plants to Attract and Sustain Beneficial Insects
for Biological Pest Control (https://aces.nmsu.edu/pubs/_h/H169.pdf).

Examples of biological control strategies include:

+ Plant a diversity of floral resources (pollen and nectar) that are available
from early spring to fall to provide food and nesting resources that are at-
tractive to natural enemy populations.
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* Provide overwintering and nesting habitat, such as dead plant material,
fallen logs, leaf litter, and bare ground.

* Avoid or limit the use of chemicals in the garden, which can harm benefi-
cial insects.

* If not naturally present or in large enough numbers, introduce commer-
cially available natural enemies to help control pest populations.

Chemical—Using naturally derived or synthetic compounds to control
and suppress pest populations. For more information and details on chemical
applications in the garden or small farm, see “Pesticides: Safe and Effective
Use in the Home and Landscape” (http://ipm.ucanr.edu/PMG/PESTNOTES/
pn74126.html ).

Ideally, chemical control should be used only when other methods have
failed. When pest populations reach the economic threshold—the point at
which damage is severe enough that a control treatment is required for eco-
nomic return—a chemical application may be warranted. Gardeners should
monitor pest populations following pesticide applications to evaluate treatment
success. Keep in mind that pesticide applications may harm both pests and
beneficial insects, which can lead to secondary pest outbreaks due to the loss
of natural enemy populations. Broad-spectrum pesticides, such as carbaryl,
will kill insects indiscriminately, but selective pesticides, such as Bt (Bacillus
thuringiensis), may be used to lessen impacts on beneficial insects. When using
chemicals, use products that minimize adverse effects on beneficial insects, and
check for label warnings about effects on pollinators. Organic options can be
used by both organic and conventional gardeners. Below are best management
practices to follow if chemical controls are needed.

Best management practices for chemical control strategies include:

» Correctly identify the pest to make an informed decision on the best
chemical control. Not all products work against all pests due to chemical
structure or formulation.

* Follow the chemical label instructions completely and carefully. The
label is the law.

*  Only use chemical controls during the correct life cycle stage of the pest.
This can be determined through careful monitoring and timing.

* Be aware of recommended wind speeds and temperatures before applying
chemicals to reduce unintentional human and environmental health risks,
such as chemical drift.

* Avoid spraying when flowers are blooming to minimize the effects on ben-
eficial insects. Consider spraying in the early morning or evening to reduce
pollinator exposure. Consider spot treating only where infestations of the
pest are most damaging. Narrow-spectrum or selective products like Bt are
less harmful to natural enemies.
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» Pyrethroid insecticides are less effective in high temperatures (80°F or
higher) and should be used only in the early season.

» Be sure that the pesticide is labelled for the plant being treated and be
aware of when the crop can be harvested following treatment.

» Contact insecticides must be applied directly to the insect pest to be effective.

* Consult your local county Extension office (http://aces.nmsu.edu/county/)
for further information on what products may be suitable for your particu-
lar situation.

The pesticide recommendations in this publication are provided only as a
guide. The authors and New Mexico State University assume no liability result-
ing from their use. Please be aware that pesticide labels and registration can
change at any time; by law, it is the applicator’s responsibility to use pesticides
ONLY according to the directions on the current label. Use pesticides selec-
tively and carefully and follow recommended procedures for the safe storage
and disposal of surplus pesticides and containers.

USING THIS GUIDE

This guide is intended to help with identifying garden insect pests that may

be encountered in the home garden or small farm by providing identification
tips of the pest and the damage they cause, as well as suggested IPM prac-
tices. This guide is categorized by the feeding strategy of the insect pest.

INSECTS THAT SUCK PLANT FLUIDS
Aphids (Figures 1A and 1B)

Host: Fruits, vegetables, and
landscape plants. Host plant
preference varies among species.

Biology and Life Cycle:
Female aphids are able to repro-
duce without males. Wingless
females give live birth during
most of the summer rather than  Figure 1A. Aphids clustered on the under-
laying eggs. Aphids can com- side of a leaf. Swollen aphids are parasit-
plete several generations within  ized by wasps. (Photo by Miranda Kersten,
a season because of their ability =~ NMSU.)

to reproduce quickly. This can

cause host plants to become overcrowded, which leads to a decline in vigor
and results in adult aphids with wings that are able to travel to new plants.
Some aphids are specific to one plant, while others alternate between multiple
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plants throughout their life cycle.
Winged aphids are poor fliers but
can glide with the wind, which
allows them to disperse for miles,
often to find their alternate plant
host. Male nymphs are produced
in the fall, triggered by a shorten-
ing day length. Males mature and
mate with females to produce off- e
spring that give rise to egg-pro- vt :
ducing young. Eggs live through  Fjgyre 1B. Cornicles (black protrusions)
the winter on the host plant, and  op the abdomens of aphids. (Photo by
females hatch in the spring and Miranda Kersten, NMSU.)

begin reproducing. Some aphid

species may overwinter on a different host plant species than that used for the
summer. The life cycle of aphids varies among species, although the above de-
scription is the most common life cycle for many aphid species.

Metamorphosis: Incomplete
Overwintering Stage: Egg

ID Tips: Aphids range between 2—4 mm (1/16-1/8 inch) long in size, with
soft pear-shaped bodies. Coloration varies among species; colors include
green, yellow, black, red, and brown. Although many aphids are wingless,
winged aphids typically have a darker coloration. All aphids have cornicles
at the end of the abdomen.

Damaging Stage: Nymph and adult

Damage: Aphids tend to cluster and feed on new growth—Ieaves, developing
stems, bark, and roots. This feeding may cause stunted plant growth, wilting,
leaf yellowing, leaf curling, or foliage loss. They can also act as a vector for
plant viruses, such as cucumber mosaic virus, lettuce mosaic virus, and turnip
mosaic virus. Squash, cucumber, pumpkins, melons, tomatoes, spinach, lettuce,
and beets are all susceptible to viral transmission. Signs of viruses include leaf
mottling, leaf curling, and misshapen fruit. Viral infection may also result in
plant death. After feeding, aphids secrete a sticky, glossy waste product called
honeydew that is high in sugar concentration; honeydew attracts ants and yel-
lowjackets and can lead to fungal problems. Often, plants can withstand aphid
infestations and require monitoring to determine if and when control strategies
should be implemented.
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IPM Strategies:

Cultural: Keep plants well-watered and fertilized. Aphids target plants
exhibiting stress. Remove weeds from the garden that can harbor aphid
populations.

Mechanical: Dislodge aphids using a stream of high-pressure water. Repeat this
process daily, if needed, until populations decline. This method also helps
remove sticky honeydew from plants. Floating row covers can be installed
at the time of planting to protect plants from aphid infestations. Gardeners
should regularly check plants to ensure no aphids have made it past the row
cover barrier, where they will be protected from natural enemies and their
populations can grow unchecked.

Biological: Depending on the presence and abundance of natural enemies, aphid
infestations may be managed without human interference. Encourage benefi-
cial insects such as lady beetles (both adult and larval stage)—a single lady
beetle can consume thousands of aphids. Both the larval stage of syrphid flies
and lacewings will also feed on aphids. Parasitoid wasps from the families
Braconidae and Aphelinidae use aphids as their hosts. Parasitized aphids—
called mummies—appear gray and swollen. Beauveria bassiana is a commer-
cially available pathogen that can be used for aphid control. Several species of
natural enemies are commercially available for supplemental releases.

Chemical: Conventional chemical controls, such as permethrin, can reduce aphid
populations; however, these pesticides are highly toxic to beneficial insects.

Organic options: Use organic insecticides such as neem oil. Insecticidal soaps
and horticultural oils can be effective chemicals to reduce aphid populations
below damaging levels. Insecticidal soaps and oils are contact insecticides
and will only kill aphids that come into direct contact. Apply to both sides of
leaves for best control.

Bagrada bug
(Bagrada hilaris; Figures 2A and 2B)

Host: Plants in the mustard family
(Brassicaceae) are the most common
host, including Chinese greens, aru-
gula, and mustards, as well as various
weeds, such as London rocket, wild
mustards, and pepperweed. Canola,
potatoes, corn, sorghum, cotton, and
some legumes are also susceptible to
bagrada bug damage.

Figure 2A. Bagrada bug adults.
(Photo by Gevork Arakelian,

LA County Dept. of Agriculture,
Bugwood.org.)

Biology and Life Cycle: Barrel-shaped eggs are laid individually or in
small clusters on the undersides of leaves, on stems, and in the soil, hatching in
as little as four days. Eggs gradually change color from white to orange as they
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mature. Nymphs go through five instars
before developing into adults. Different
life stages may all exist at the same time,
and there may be several generations in
a season.

Metamorphosis: Incomplete

Overwintering Stage: Adult

ID Tips: Adult bagrada bugs resemble

another pest, harlequin bugs (Murgantia  Figure 2B. Bagrada bug nymph
histrionica), but they are a quarter to shortly after molting. (Photo by

a third of the size, with a 5-7 mm (1/4 Jennifer Carr, University of Florida,
inch) shield-shaped body. Bagrada bug Bugwood.org.)

adults are black with orange and white

markings, while harlequin bugs lack these white markings. Nymphs are bright
orange and become darker as they go through instar stages. Wing pads and white
spots on the abdomen develop on older nymphs.

Damaging Stage: Nymph and adult

Damage: Bagrada bugs feed on plant material and seeds, causing leaf spot-
ting and wilting, stunted growth, and plant death. Feeding damage resembles a
starburst-shaped lesion. Damage can be more severe on young plants that are not
as able to withstand damage from feeding.

IPM Strategies:

Cultural: Keep plants healthy through proper fertilization and watering through-
out the season. Sturdy, vigorous plants are more able to withstand feeding
from bagrada bugs. Remove weeds to eliminate overwintering habitat.

Mechanical: Hand pick bagrada bugs off plants and place in soapy water. Use
hand vacuums when there are heavy infestations. Pyramid traps baited with
crushed sweet alyssum may help attract and trap bagrada bugs and are avail-
able commercially. Use floating row covers to exclude adult and nymph
bagrada bugs and regularly monitor plants to make sure no bagrada bugs have
made it past the row cover barrier, where they will be protected from natural
enemies and their populations can grow unchecked.

Biological: Bagrada bugs do not have a specific natural enemy in the United
States, but may be fed on by spiders and other predaceous insects. Bagrada
bug eggs are susceptible to parasitoids, such as flies in the Tachinidae and
Sarcophagidae families and wasps in the Scelionidae family. Natural enemies
will not immediately eliminate the infestation and will require time to effec-
tively reduce the population size.

Guide H-176 + Page 7




Chemical: Chemical controls are typically not effective for bagrada bug con-
trol due to their tendency to fly away when disturbed.

Organic options: Insecticidal soaps and horticultural oils can be used; how-
ever, bagrada bug populations are difficult to control using chemical appli-
cations.

Beet leafhopper
(Circulifer tenellus;
Figures 3A and 3B)

Host: Host plants vary, but
commonly include tomatoes,
peppers, beans, and beets.

Biology and Life Cycle: |
Adults disperse from over- ol L

wintering habitat—typically =~ Figure 3A. Adult beet leafhopper perched
winter annual mustards—to on a leaf. (Photo by Miranda Kersten, NMSU.)
find new host plants to lay
their eggs on in the early
spring. Nymphs develop two
to three months later, allow-
ing for multiple generations
within a season.

Metamorphosis:
Incomplete

Overwintering Stage:
Adult

Figure 3B. Bean plant (Phaseolus vulgaris)
ID Tips: Beet leathop- showing signs of leaf yellowing and cup-
pers have a 3 mm (1/8 inch) ping from curly top virus. (Photo by How-
wedge-shaped body. Color- ard F. Schwartz, Colorado State University,
ation ranges from pale green ~ Bugwood.org.)
to brown. When disturbed,
beet leathoppers will jump or fly away.

Damaging Stage: Nymph and adult

Damage: Piercing and sucking feeding by adults and nymphs can result in
reduced plant vigor. This damage is often not severe and may go unnoticed;
however, adults may act as a vector for viruses such as curly top virus, which
results in stunted plant growth, yellow leaves with purple veins, and upward
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curling of the leaf. It can cause fruits to be misshapen and ripen prematurely,
leading to high losses of plant yield.

IPM Strategies:

Cultural: Monitor for signs of curly top virus. Remove plants that are exhibit-
ing symptoms. Eliminate overwintering habitat by removing winter weeds.

Mechanical: Use floating row covers made of lightweight garden fabric to
keep beet leathoppers off plants during the growing season. Row covers
may need to be used from the time of planting until the time of harvest. Be
sure to monitor under the row covers to ensure that pests have not made it
past the row cover barrier, where they will be protected from natural en-
emies and their populations can grow unchecked.

Biological: Natural enemies of beet leafthoppers include big-headed flies, ants,
assassin bugs, and egg parasitoids (families Mymaridae and Trichogram-
matidae). Beauveria bassiana may be applied to control beet leathoppers.
Natural enemies will not immediately eliminate the infestation and will re-
quire time to effectively reduce the population size.

Chemical: Due to the wide range of hosts and dispersal modes of beet leathop-
pers, chemicals are not recommended as an effective management strategy.

Squash bug
(Anasa tristis; Figures 4A and 4B)

Host: All species in the Cucurbitaceae
family, such as squash, pumpkin, and
melons.

Biology and Life Cycle: When adults
emerge from their overwintering habitat,
they locate host plants. Females begin
laying eggs in June and continue through Figure 4A. Squash bug oviposit-

summer. Eggs are laid in small clusters ing eggs on the underside of a
of about 20 between the veins on the un- leaf in typical V-formation fol-
dersides of leaves and stems, where they lowing leaf venation. (Photo by
form a nickel-sized cluster. After approxi- Gerald Holmes, California Poly-
mately ten days, eggs hatch and nymphs technic State University at San
emerge, maturing in four to six weeks, Luis Obispo, Bugwood.org.)

with up to two to three generations in a

season depending on climatic conditions.

Adults overwinter in sheltered habitat, such as rocks, buildings, and plant debris.
Nymphs are unable to survive freezing temperatures.

Metamorphosis: Incomplete
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Overwintering Stage: Adult

ID Tips: Adults have a 16 mm (5/8
inch) long body with a flat back.
Coloration ranges from gray to black,
with alternating orange and brown
bands along the edge and underside
of body. Oval-shaped eggs are 1.5
mm (1/16 inch) in size, yellow to
bronze colored, and typically clus-
tered along the undersides of leaf

veins in nickel-sized clusters. Figure 4B. Squash bug infestation
on a pumpkin. (Photo by Amanda

Damaging Stage: Skidmore, NMSU.)

Nymph and adult

Damage: Squash bugs suck nutrients from leaves, which results in yellow

or brown spots on the leaves and plant wilting. Younger plants and developing
fruit are more susceptible to damage from squash bugs. Squash bugs also vec-
tor Serratia marcescens, a bacterium that causes cucurbit yellow vine disease.

IPM Strategies:

Cultural: Keep plants healthy through proper fertilization and watering throughout
the season. Sturdy, vigorous plants are able to withstand squash bug damage.
Mechanical: Monitor leaves for squash bug eggs throughout the season. Crush
eggs on the undersides of stems and leaves. Nymphs and adults disperse
when disturbed, making them more difficult to control. Nymphs are easier

to kill than adults, so early detection is key. Boards and newspapers can be
used as traps. Squash bugs will hide under these materials at night, allowing
the possibility of removal in the morning. Place adults and nymphs in soapy
water or crush to kill. Row covers can be used when the plant is not flower-
ing and should be regularly monitored to make sure squash bugs have not
made it past the row cover barrier, where they will be protected from natural
enemies and their populations can grow unchecked.

Biological: Tachinid fly adults will lay eggs on the nymph and adult stages of
squash bugs, and the hatched larvae will later consume the squash bug host.
Other predators include spiders, ground beetles, and robber flies. Natural
enemies will not immediately eliminate the infestation and will require time
to effectively reduce the population size.

Chemical: Pesticides should only be applied early in the season due to reduced
effectiveness in higher temperatures. Apply pesticides early in the morning
or late in the evening when squash bugs are inactive. Recommended pesti-
cides include carbaryl, permethrin, bifenthrin, and esfenvalerate; however,
these pesticides are highly toxic to beneficial insects.
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Organic options: Apply diatomaceous earth (DE) around the base of your
plants. Squash bugs that come into contact with DE will become dehydrated
and will desiccate.

Thrips (Figures 5A and 5B)

Host: Beans, carrots, squash, tomatoes,
and many other garden vegetables
and flowers.

Biology and Life Cycle: Eggs are
laid in plant tissue and emerge two to
four days later. After the second instar
(two days after emergence), late-instar
larvae go through two non-feeding stag-
es (prepupal and pupal) before develop-  Figure 5A. Thrips on a plant.
ing into adults. Several generations exist (Photo by Frank Peairs, Colorado
within a season. State University, Bugwood.org.)

Metamorphosis: Incomplete
Overwintering Stage: Adult

ID Tips: Adult thrips have long, slender
bodies that are typically less than 1 mm
(1/20 inch) in length. The narrow wings
of thrips have fringed edges. Larvae
have similar body structures but lack
wings. Coloration varies among species
and can range from black, brown, yel-
lowish, or translucent.

Damaging Stage: Larva and adult

Damage: Damage to foliage may ap-
pear as thin white/translucent lines cut-
ting through the foliage, yellow/brown Figure 5B. Damage from thrips
discoloration, or brown leaf edges. on an eggplant. (Photo by J. Guyot,
Thrips can also transmit tomato spotted ~ INRA, Pointe-a-Pitre, Bugwood.org.)
wilt virus, which can be detrimental to

tomatoes, peppers, and eggplants.
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IPM Strategies:

Cultural: Managing and controlling weedy plants can prevent thrips from
moving to the garden. Use yellow sticky traps to monitor for the presence
of thrips.

Mechanical: Use row covers to prevent thrips from feeding on plants. Row
covers are especially beneficial for young plants that are more susceptible to
damage, but should be monitored to ensure that thrips have not made it past
the row cover barrier, where they will be protected from natural enemies
and their populations can grow unchecked.

Biological: Predatory thrips, minute pirate bugs, green lacewing larvae, preda-
tory mites, and parasitoid wasps can help reduce pest populations. Beauve-
ria bassiana is a commercially available pathogen that is recommended for
thrips. Natural enemies will not immediately eliminate the infestation and
will require time to effectively reduce the population size.

Chemical: Bifenthrin, carbaryl, permethrin, and acephate can be used to con-
trol thrips infestations; however, these pesticides are highly toxic to benefi-
cial insects.

Organic options: Neem oil, spinosad, and insecticidal soaps can be applied
to control thrips populations. Contact sprays should be applied to the area
where thrips may be present. Repeat applications may be necessary depend-
ing on the severity of pest populations.

INSECTS THAT CHEW

Corn earworm/Tomato
fruitworm (Helicoverpa zea;
Figures 6A and 6B)

Host: Cormn is the primary host, but
larvae may also feed on tomato, cotton,
and sorghum. Due to its wide host range,
corn earworm is also known as tomato
fruitworm and sorghum headworm.

Figure 6A. Corn earworm larva
damaging Kkernels of corn (Zea
mays). (Photo by Eugene E. Nelson,
Bugwood.org.)

Biology and Life Cycle: Female
moths lay pale green eggs on corn silk
and on the upper and lower surfaces
of leaves of other host plants. After
three to four days, eggs will hatch,
and larvae look for the reproductive structure of the plant for feeding. Once
matured, larvae will leave the host plant and burrow into the soil to pupate in
the summer. After ten to 25 days, adult moths emerge and become active at
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night. The life cycle is completed in ap-
proximately 30 days. Pupae can overwin-
ter in the soil; however, survival decreases
in temperatures below 30°F.

Metamorphosis: Complete
Overwintering Stage: Pupa

ID Tips: Larvae coloration varies, but
typically the head is orange to light brown.
Most species have a dark stripe located
above the spiracles and a lighter stripe Figure 6B. Corn earworm
below the spiracles on larvae. Adult moths adult. (Photo by Miranda
are typically 4 cm (1 1/2 inch) across, with ~ Kersten, NMSU.)

shades of buff/tan and a dark-colored pat-

tern on the forewing resembling a comma.

Damaging Stage: Larva

Damage: Larvae bore into corn ears and eat kernels. Larvae also bore holes
into tomato fruit and can cause damage to stems and leaves. Crops, such as
beans, squash, and pumpkins, are also susceptible to injury, but larvae will
choose silking corn over other host plants.

IPM Strategies:

Cultural: Trap crops, such as lima beans and tomatoes, can lure moths away
from their target host. Select varieties of plants that are resistant to corn ear-
worm. Planting earlier in the season can also help reduce the likelihood of
pest outbreaks.

Biological: Trichogramma wasps target corn earworm eggs, while braconid wasps
attack the larval stage. Corn earworms have many predators, including damsel
bugs, minute pirate bugs, big-eyed bugs, lady beetles (both the larval and adult
stage), and lacewing larvae. Natural enemies will not immediately eliminate the
infestation and will require time to effectively reduce the population size.

Chemical: Monitor to determine if populations are at levels that require inter-
vention. Use a black light, pheromone trap, or a combination of techniques
to monitor relative densities and emergence times. Black-light traps capture
both male and female moths, while only males are attracted to pheromone
traps, but both can disrupt mating activity.

Organic options: Neem oil and Bt var. kurstaki are recommended to con-
trol corn earworm.
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Cucumber beetles
(Figures 7A-7C)

Spotted cucumber beetle
(Diabrotica undecimpunctata)
Striped cucumber beetle
(Acalymma trivittatum)

Host: Cucurbits, including
cucumbers, pumpkins, and
summer squash, as well as
corn and beans.

Biology and Life Cycle:
Overwintering adults disperse
to seedlings or transplants.
Eggs are then deposited in
the soil around the base of the
plant. Larvae feed on the roots
of the host plant for several
weeks before pupating and
emerging as adults. Typically,
two generations of cucumber
beetles occur in a season.

Metamorphosis:
Complete

Overwintering Stage:
Adult

ID Tips: Cucumber beetles
are 6 mm (1/4 inch) in length
and have yellow bodies.
Striped cucumber beetles have
defined black stripes with a
black underbelly. The spotted
cucumber beetle is yellow-
green and has twelve black
spots on its elytra.

Damaging Stage:
Larva and adult
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Figure 7A. Spotted cucumber beetle on
a milkweed. (Photo by Miranda Kersten,
NMSU.)

Figure 7B. Striped cucumber beetle feed-
ing on squash plant. (Photo by Whitney
Cranshaw, Colorado State University, Bug-
wood.org.)
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Figure 7C. Slimy strings stretching be-
tween cut stems is a sign of bacterial
wilt. (Photo by Gerald Holmes, California
Polytechnic State University at San Luis
Obispo, Bugwood.org.)
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Damage: Adults primarily feed on foliage, pollen, and flowers of host plants,
causing the undersurface of the leaf to be consumed while the upper surface is
left intact. Damage to plant roots and stems by larval feeding is often minimal.
Cucumber beetles may cause cosmetic damage to the rind of the fruit. Cucum-
ber beetles serve as a vector for the bacterium Erwinia tracheiphila, which
causes bacterial wilt. The bacterium is transmitted through feeding and can lead
to severe losses in crop yield. This bacterium only affects cucumbers, squash,
muskmelon, pumpkins, and gourds. Signs of bacterial wilt include wilting of
vines and yellowing of leaves, followed by complete withering of the plant.
Monitor your plants for bacterial wilt by breaking a plant stem in half and look-
ing for stringy strands as seen in Figure 7C. When signs of bacterial wilt are
detected, remove infested material—distressed plants will attract cucumber
beetles and can further the spread of damage.

IPM Strategies:

Cultural: Practice good sanitation and remove plants that are showing signs of
bacterial wilt to reduce the transmission of the disease. Plant bacterial wilt-
resistant varieties of cucurbits and use transplants to reduce vulnerability
to cucumber beetles. Rotate crops each year to disrupt or reduce coloniza-
tion rates of overwintering adult beetles. For large areas of crops, plant trap
crops, such as zucchini and ‘Blue Hubbard’ squash, around the perimeter to
lure colonizing cucumber beetles from the cash crop. Intercropping can also
be an effective strategy to reduce the number of cucumber beetle popula-
tions moving into crops. Recommended intercrops include corn, broccoli,
radish, cowpea, and sweet clover.

Mechanical: Use floating row covers, but remove covers when plants are
flowering to allow for pollination services. Be sure to monitor under the
row covers to ensure that pests have not made it past the row cover barrier,
where they will be protected from natural enemies and their populations can
grow unchecked.

Biological: Ground beetles, rove beetles, spiders, and predatory spider mites
prey on cucumber beetle populations. Tachinid flies and braconid parasitoid
wasps can reduce populations as well. Natural enemies will not immedi-
ately eliminate the infestation and will require time to effectively reduce the
population size. Apply a straw mulch to increase habitat for predators such
as spiders.

Chemical: Carbaryl, pyrethrins, and permethrin can be applied to reduce cu-
cumber beetle populations, but are extremely harmful to beneficial insects.
Chemical applications can be applied to trap crops to avoid applications on
desired crops.

Organic options: Sprinkle plants with kaolin clay to create a film barrier on
the plant, which irritates and dehydrates insects and discourages feeding.
Spinosad can also be used to control populations.
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Cutworm larvae
(Figures 8A and 8B)

Host: Cutworms are generalists;
some hosts plants include aspara-
gus, beans, corn, cabbage, carrot,
lettuce, peas, peppers, potato,
tomato, and rhubarb.

Biology and Life Cycle:
“Cutworms” refers to the larval
stage of night-flying moths in the
family Noctuidae. Moths deposit
hundreds of eggs on the soil,
plant residue, and low-growing
plants, typically on weedy hosts.
Eggs can be either in small clus-
ters or laid individually. Larvae
hatch and begin feeding on
weeds until other plant resources
like vegetables become avail-
able. Larvae hide in plant debris
during the day and feed at night.
Moths mate and lay eggs from
early spring to early fall, result-
ing in up to three generations per
year. Larvae survive through fall
and winter by feeding on weeds
until other hosts are available in
the spring.

Metamorphosis: Complete

Figure 8A. Cutworm larvae.
(Photo by Mellene Pablo, NMSU.)

Figure 8B. Adult cutworm moth.
(Photo by Miranda Kersten, NMSU.)

Overwintering Stage: Larva and pupa

ID Tips: Larvae grow to 5 cm (2 inches) in length and have a range of colors
from brown/tan to pale pink, green, and black/gray. If disturbed, larvae will curl
into a “C” shape, which is the most common identifier. Adult moths range in
color from shades of brown, black, and gray. Front wings are patterned and are

darker than back wings.

Damaging Stage: Larva
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Damage: Larvae feed on leaves and small roots until they reach 12 mm (1/2
inch) in length. The majority of damage occurs in the spring while plants are
tender and have new growth. Cutworm larvae often girdle the plant at the soil
level. Cutworm damage is most severe in the spring, although they are still ac-
tive in the summer.

IPM Strategies:

Cultural: Remove winter weeds to reduce overwintering habitat.

Mechanical: Monitor plants for damage. If there are signs of feeding—for ex-
ample, plants are cut off near the ground or showing signs of wilt—disturb
the soil within a 1-foot radius to uncover cutworms. Remove cutworm lar-
vae and kill by crushing or dropping them into soapy water. Place barriers,
such as aluminum foil or cardboard collars, directly around the plant stem
or create buffers of dry soil around the garden edge to discourage cutworms
from entering the garden.

Biological: Cutworms have many natural enemies, including predaceous
beetles, tachinid flies, parasitic nematodes, and pathogens. Ichneumonid,
braconid, chalcid, and sphecid wasps play a large role in regulating cutworm
populations. Mammals, birds, and reptiles also feed on cutworms. Natural
enemies will not immediately eliminate the infestation and will require time
to effectively reduce the population size.

Chemical: If cutworm damage becomes a severe problem, pesticide applica-
tions should be targeted on stems and foliage in the evening before cut-
worms are actively feeding. Active ingredients of commonly available pesti-
cides include carbaryl, cyfluthrin, and permethrin; however, these pesticides
are highly toxic to beneficial insects.

Organic options: Spinosad and Bt var. kurstaki can be applied to plants to
reduce cutworm larvae populations.

Flea beetles
(Figures 9A and 9B)

Host: Host plant varies with
species, but may include squash,
corn, beans, cabbage, broccoli,
lettuce, radishes, and potatoes.

Biology and Life Cycle:
Adult flea beetles overwinter

in either leaf litter, hedgerows, Figure 9A. Flea beetle found on bean
windbreaks, or forested areas plant (Phaseolus vulgaris). (Photo by
and become active in the early Howard F. Schwartz, Colorado State
spring. Females deposit eggs University, Bugwood.org.)

in small holes of roots, soil, or
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leaves of a variety of vegetable
plants. Larvae feed on the roots
of seedlings and will remain in
the ground and transform into
pupae. There can be up to two
generations within a year.

Metamorphosis:

Complete

Overwintering Stage: Figure 9B. Flea beetle feeding damage on
Adult Chinese cabbage (Brassica pekinensis).

(Photo by Howard F. Schwartz, Colorado
ID Tips: Adult flea beetles range ~ State University, Bugwood.org.)
from 1-3 mm (1/16-1/8 inch) in
size, with a metallic black, blue, or gray body. When disturbed, flea beetles will
jump using large back legs; the appearance of these legs and mode of escape
gives them a resemblance to a flea.

Damaging Stage: Larva and adult

Damage: Damage is highest during the spring. Signs of feeding resemble a
shotgun-shot pattern (holes are usually less than 3 mm [1/8 inch] in diameter;
Figure 9B) on the leaf of host plants; this pattern is unique to flea beetles. This
type of damage can kill young plants and may reduce plant vigor. Flea beetles
prefer young, tender leaves and will typically avoid older plants. Belowground
feeding by flea beetle larvae can cause damage to the roots of seedlings and
transplants.

IPM Strategies:

Cultural: Keep plants well-watered and fertilized. Use transplants when pos-
sible. Plants grown from seed are more susceptible to damage from feeding
than transplants. Remove plant debris (including weeds) to reduce overwin-
tering habitat for adults. Alter planting schedule earlier or later in the grow-
ing season, if possible, to minimize damage. Grow a trap crop to lure pests
away from desired crops. It is recommended to plant the trap crop before
desired crops to serve as the main food source for the pest. Trap crops are
more effective when used alongside other cultural practices.

Mechanical: Monitor populations using yellow sticky traps to determine whether
you have flea beetles. If populations are identified, use floating row covers to
protect plants. Be sure to monitor under the row covers to ensure that pests
have not made it past the row cover barrier, where they will be protected from
natural enemies and their populations can grow unchecked. Remove covers
during time of flowering for plants that require pollination to fruit.
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Biological: Braconid wasps (specifically Microctonus vittatae) and nematodes
can help to control flea beetle populations. Lacewing larvae, big-eyed bugs,
and damsel bugs can also help control populations. Natural enemies will not
immediately eliminate the infestation and will require time to effectively
reduce the population size.

Chemical: Populations can be difficult to control with pesticides. Using a trap
crop such as radish to congregate beetle populations before applying pesti-
cides can improve efficacy. Active ingredients of commonly available pesti-
cides include pyrethrins/pyrethrum, carbaryl, malathion, permethrin, lambda
cyhalothrin, and cyfluthrin. Keep in mind that these pesticides are highly
toxic to beneficial insects.

Organic options: Use spinosad to control populations.

Grasshoppers (Figure 10)

Host: Broad range of host plants,
including trees, shrubs, grasses,
flowers, and crops.

Biology and Life Cycle: In
late summer and early fall, grass-
hoppers lay eggs in a pod-like
structure in the soil. Females are
able to lay up to 400 eggs within
a season. The following year,
nymphs emerge, becoming winged
adults five to six weeks later.
Although life cycles vary among
species, this is the most common
life cycle. Grasshoppers undergo
one generation per year.

Metamorphosis:

Incomplete Figure 10. Grasshopper perched on a
flowering plant. (Photo by Miranda Ker-

Overwintering Stage: sten, NMSU.)

Egg, nymph, and adult.
ID Tips: Bodies range in size from 2—-8 cm (1-3 inches) long, and come in a
variety of shapes and colors. Grasshoppers are able to fly and/or jump. Nymphs

resemble adults but lack wings.

Damaging Stage: Nymph and adult
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Damage: Adults and nymphs feed on vegetation, which can lead to defolia-
tion, fruit loss, and plant death. Large populations can cause severe damage and
may be difficult to control.

IPM Strategies:

Cultural: Control summer weeds to reduce food sources for nymphs and re-
move hiding places for grasshoppers. Plant a border of trap crops, such as
sunflowers or tall grasses, to minimize damage on vegetable crops. Do not
mow the trap crop.

Mechanical: Floating row covers can be utilized to protect plants from grass-
hopper feeding. Be sure to monitor under the row covers to ensure that pests
have not made it past the row cover barrier, where they will be protected
from natural enemies and their populations can grow unchecked.

Biological: Robber flies, praying mantids, ground beetle larvae, bee fly larvae,
and nematodes are natural enemies of grasshopper adults and nymphs. Blis-
ter beetle larvae prey on grasshopper egg pods over the winter. Apply patho-
gens such as Nosema locustae or Beauveria bassiana to control grasshopper
populations. Nosema locustae has a 30-40% mortality rate under the best
conditions, but its effectiveness decreases at low doses, when grasshoppers
are large, and under high temperatures. Natural enemies will not immedi-
ately eliminate the infestation and will require time to effectively reduce the
population size.

Chemical: Applications of acephate or permethrin can be used to control popu-
lations and provide seven to ten days of control; however, these pesticides
are highly toxic to beneficial insects. Chemical control should be directly
applied to the nymph grasshopper stages.

Hornworms

(Figures 11A-11D)

Tobacco hornworm
(Manduca sexta)

Tomato hornworm
(Manduca quinquemaculata)

Host: Plants from the night-
shade family (Solanaceae) are
the primary hosts. Tomato plants

are the most fed on, but larvae Figure 11A. Tomato hornworm larva on
may be seen feeding on peppers,  a garden tomato stem (Solanum lycop-
eggplants, and potatoes. ersicum). (Photo by Whitney Cranshaw,

Colorado State University, Bugwood.org.)
Biology and Life Cycle:

Moths emerge from overwintering pupae in the spring and deposit light green
eggs on the upper surfaces of leaves. After hatching, caterpillars begin feeding
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on plant material for three to
four weeks, and usually remain
on the same host plant, typically
until the fifth instar or until food
resources become scarce. Cater-
pillars then burrow into the soil
and transform into pupae, which
emerge as moths two weeks lat-
er. The second generation con-
tinues the life cycle, and pupates
through the winter in the soil.

Metamorphosis: Complete
Overwintering Stage: Pupa

ID Tips: Tomato hornworm
larvae are 7-10 cm (3—4 inches)
long, with bright green color-
ation, V-shaped yellow-white
stripes outlined in green along
the side of the body, and a
black/blue horn-like tail (Figure
11A). Tobacco hornworm larvae
are also 7-10 cm (3—4 inches)
long, but have diagonal yellow-
white stripes, outlined in black
along the side of the body, and
have a red horn-like tail (Fig-
ure 11B). Adult moths of both
species have large bodies and
wings spanning 10-12 cm (4-5
inches); however, tomato horn-
worm adults have five orange
dots on the abdomen, while to-
bacco hornworm adults have six
orange spots on the body. Adult
moths are commonly referred to
as sphinx or hawk moths.

Damaging Stage: Larva

Damage: Caterpillars chew on
leaves and stems of host plants.
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Figure 11B. Tobacco hornworm
larva on an ornamental chile plant
(Capsicum sp.). (Photo by Marisa
Thompson, NMSU.)

Figure 11C. Tomato hornworm adult
moth perched on a leaf. (Photo by Jim
Occi, BugPics, Bugwood.org.)

Figure 11D. Parasitized tomato horn-
worm larva covered in cotton-like
cocoons from braconid wasps. (Photo
by Robert L. Anderson, USDA Forest
Service, Bugwood.org.)




Fruit may also experience damage from feeding. Caterpillars produce visible
dark green and black droppings (frass). Caterpillars feed extensively and can
quickly defoliate plants. Feeding increases as caterpillars grow.

IPM Strategies:

Cultural: Remove weeds to reduce egg-laying habitat. Rotate crops each year
to disrupt pest habitat.

Mechanical: Remove caterpillars by hand and drop into soapy water. Use row
covers to keep caterpillars from defoliating plants and to discourage egg lay-
ing. Be sure to monitor under the row covers to ensure that pests have not
made it past the row cover barrier, where they will be protected from natural
enemies and their populations can grow unchecked.

Biological: Natural enemies can help control populations. Lady beetles (both
the larval and adult stage) and green lacewing larvae feed on eggs and
young caterpillars. Paper wasps and braconid wasps target the caterpillar
stage. Parasitized caterpillars will be covered in cotton-like cocoons (Fig-
ure 11D). If this is observed, leave the caterpillar so that adult wasps can
emerge. Trichogramma wasps parasitize the hornworm eggs. Natural en-
emies will not immediately eliminate the infestation and will require time to
effectively reduce the population size.

Chemical: Carbaryl, permethrin, and bifenthrin can be used as a chemical
control for tomato hornworms and tobacco hornworms and are best applied
when newly hatched larvae are detected; however, these pesticides are high-
ly toxic to beneficial insects.

Organic options: Bt var. kurstaki, spinosad, and insecticidal soaps can be used
to suppress tomato hornworm populations. Applications are most effective
against newly hatched larvae.

INSECTS THAT HARM FRUITS

Codling moth
(Cydia pomonella; Figures 12A and 12B)

Host: Apple, pear, and quince.

Biology and Life Cycle: Adults emerge in the spring, typically around
bloom time. A few days after emergence, moths mate and begin laying trans-
lucent eggs the size of a pinhead on fruits and leaves. Six to 14 days later,
eggs hatch and larvae burrow into the fruit. They tunnel until they reach the
seeds, where they will feed. Larvae go through five instars before full-grown
larvae will tunnel out of the fruit and spin a cocoon in debris or beneath the
bark of the tree. Evidence of burrowing includes a sting (entry point) with a
red circle around the hole. Larvae that go through this process in late spring
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and early summer will give rise
to a second generation, while
larvae present in late summer
will overwinter and pupate the
following spring.

Metamorphosis: Complete

Overwintering Stage:
Larva

ID Tips: Adults are 12 mm

(1/2 inch) long, with gray/tan
coloration and small alternating
bands of white on the wings.
Male codling moths have shiny,
copper-colored scales at the ends
of their wings. Larvae are 12 mm
(1/2 inch) in length, with a yel-
low/tan body and a dark head.

Damaging Stage: Larva

Damage: Larvae bore into fruit
and feed on seeds, rendering the
fruit unsuitable for eating. Fruit
may rot because boring can in-
troduce fungi and/or bacteria.

IPM Strategies:

Figure 12A. Codling moth adult.
(Photo by Whitney Cranshaw, Colorado
State University, Bugwood.org.)

Figure 12B. Damage from late-stage
codling moth larva. (Photo by Whitney
Cranshaw, Colorado State University,
Bugwood.org.)

Cultural: Keep areas clean by removing and destroying both fallen and in-
fested fruit. Monitor for stings and other signs of damage. Thin fruits to
prevent fruits from touching each other—this is a common point of entry
for larvae. Codling moths are able to disperse up to a mile, so sanitation
practices may not be enough to control populations.

Mechanical: Although labor-intensive, bagging fruits can be an effective
way to prevent damage. Fruits should be covered when they are 13-25
mm (1/2—1 inch) in diameter. Trunk banding can also be an effective strat-
egy to reduce codling moth populations. Band the trunk with sticky bands,
cardboard, or burlap to trap larvae, and frequently monitor the traps. Use a
high-pressure stream of water or a soap and water solution to dislodge and
destroy pests, or remove banding material and destroy.
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Biological: Minute pirate bugs, green lacewing larvae, spiders, and ground bee-
tles are natural enemies of codling moths. Trichogramma, ichneumonid, and
braconid wasps use codling moth caterpillars as a host. Natural enemies will
not immediately eliminate the infestation and will require time to effectively
reduce the population size.

Chemical: Pheromone traps can be used to monitor codling moth flight activ-
ity, which helps determine the appropriate time to apply pesticides. Recom-
mended pesticides include carbaryl and pyrethroids, and these should be
applied to fruit after first flight has been observed. Broad-spectrum applica-
tions such as these are highly toxic to beneficial insects and should only
be applied when flowers are no longer present. If more than one pesticide
application is needed, consider alternating to spinosad to minimize harm to
beneficial insects.

Organic options: Use pheromone traps to disrupt mating. Place pheromone
traps around the area to confuse males and reduce the likelihood of males
finding females. Pheromone traps have been shown to be less effective in
small orchards (5 acres or less). Horticultural oils can be used to prevent
eggs from hatching and should be applied before eggs hatch. Spinosad can
effectively reduce populations and should be sprayed three times for spring
generations (when stings are found) or twice for summer generations—all at
ten- to 14-day intervals.

Lygus bugs
(Lygus hesperus and
Lygus elisus; Figure 13)

Host: Apple, apricot, nec-
tarine, peach, and pear, as
well as other crops, includ-
ing strawberries, tomatoes,
and alfalfa.

Biology and Life
Cycle: Adults emerge in
the early spring and begin Figure 13. Lygus bug adult on a flower.
feeding on buds of trees (Photo by Miranda Kersten, NMSU.)

and shrubs. Females will lay

eggs in the stems, leaves, and buds of vegetation below the tree canopy. Three
to four overlapping generations are produced in a season. Lygus bugs are also
known as “plant bugs” because they feed on many types of plants and cover
crops, or nearby weeds can harbor them.

Metamorphosis: Incomplete
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Overwintering Stage: Adult

ID Tips: Adult lygus bugs are 5—7 mm (1/4 inch) in length, with a pale green
or brown coloration and red, yellow, and black markings. These markings make
an upside-down triangle centered on the upper portion of the back. Nymph ly-
gus bugs look similar to adults but lack wings and are typically pale green.

Damaging Stage: Nymph and adult

Damage: Damage occurs from feeding on developing flower buds, fruit, and
seeds. Injured stone fruits typically exhibit raised and recessed areas on the
surface of the fruit. Stings (entry hole in the fruit with a surrounding red ring)
that are present may have gummosis (a gummy ooze) hanging from the fruit.
Additionally, fruit damage (referred to as catface injuries) results in a distorted
appearance to the fruit and typically occurs during late-season feeding.

IPM Strategies:

Cultural: Remove understory weeds, such as sweet clover, lambsquarters,
pigweed, shepherd’s purse, wild mustard, and vetch, to reduce egg-
laying habitat.

Biological: Parasitoid wasps can attack all stages of lygus bug develop-
ment. Big-eyed bugs, damsel bugs, assassin bugs, and spiders also prey
on lygus bugs. Natural enemies will not immediately eliminate the infes-
tation and will require time to effectively reduce the population size.

Chemical: Pyrethroids can be used to control pest populations; however,
repeated applications may lead to chemical resistance. These pesticides
are highly toxic to beneficial insects.

Peachtree borer
(Synanthedon exitiosa,
Figures 14A—14C)

Host: Prunus spp.
(peach, plum, apricot, cherry,
and other stone fruits).

Biology and Life Cycle: Dur-
ing July and August, moths lay eggs
on the bark of the lower trunk or Figure 14A. Peachtree borer found

in cracks within the soil. Once the inside a peach tree (Prunus persica).
eggs hatch after approximately ten (Photo by Whitney Cranshaw, Colorado
days, larvae tunnel through wound State University, Bugwood.org.)
openings or cracks in the bark and
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begin feeding on the sapwood
of trees until the arrival of cold
weather. The majority of this feed-
ing occurs at or below the ground
on the trunk and on larger roots.
The larvae survive the winter
underground and resume feeding
with the return of warmer temper-
atures. During mid- to late spring,
the larvae mature and pupate just
below the soil surface and emerge
as adults about a month later, con- F igure 14B. Male and female peachtree
tinuing the cycle. borer moths (female on right). (Photo by
Joseph Berger, Bugwood.org.)

Metamorphosis:
Complete

Overwintering Stage:
Larva

ID Tips: Adults are about

3 cm (1 1/4 inch) in size, with a
wasp-like body and clear wings.
Adults are active during the
daytime. Larval stage is referred
to as a “borer.”

Damaging Stage: Larva

Damage: Damage to the
trunk, lower limbs, and roots

is caused by larvae feeding on Figure 14C. Gummosis found along the
the bark of host trees and may trunk of Prunus sp. (Photo by Marisa
result in tree death. One sign Thompson, NMSU.)

of borer activity is balls of sap,
often mixed with frass, called gummosis, found along the trunk or around the
base of an infected tree.

IPM Strategies:

Cultural: Avoid mulching up to the base of the tree. Avoid tree damage
from weed eaters or mowers. Maintain tree health through proper wa-
tering, pruning, and fertilization. Stressed trees are more susceptible to
damage from borers.

Guide H-176 ¢ Page 26




Biological: Parasitoid wasps (Braconidae, Eulophidae, and Ichneumonidae
families) attack the egg, larval, and pupal stages. Predators include ants,
green lacewing larvae, and spiders. Natural enemies will not immedi-
ately eliminate the infestation and will require time to effectively reduce
the population size.

Chemical: Applications of pesticides are preventive only and target the
eggs and early larval stage. Once larvae have entered the tree, insec-
ticides are no longer a viable option. Monitor adult moth activity by
placing pheromone traps on trees before moths begin to fly (suggested
timing is usually in May, just after petal fall). Adult moth activity helps
determine when egg laying occurs (typically late June and early July)—
this is when to apply chemical controls. Eggs hatch nine to ten days after
moths emerge. Insecticides should have residual activity to kill emerging
larvae. Permethrin or carbaryl are recommended for control of peachtree
borer; however, these pesticides are highly toxic to beneficial insects.

Organic options: Neem oil can be applied to the base of the trunk to sup-
press eggs and prevent early larval stages from developing and boring
into the tree.

NATURAL ENEMIES

Natural enemies can effectively
keep pest populations in check.

By incorporating floral resources
throughout the growing season, you
can encourage natural enemies to in-
habit your garden. Below are exam-
ples of natural enemies that may be
present. For more information about
identifying and encouraging popula-
tions of natural enemies, see NMSU  Figure 15. Parasitoid wasps target
Extension Guide H-172, Backyard the egg, larval, or pupal stage of their
Beneficial Insects of New Mexico insect hosts. Their sizes range from
(https://aces.nmsu.edu/pubs/_h/ 1-10 mm (1/25-2/5 inch). Figure 15
H172.pdf); Guide H-169, Using In-  is a parasitoid wasp from the family
sectary Plants to Attract and Sustain Ichneumonidae. (Photo by Miranda
Beneficial Insects for Biological Kersten, NMSU.)

Pest Control (https://aces.nmsu.

edu/pubs/_h/H169.pdf); and the NMSU Extension publication Pocket Guide
to the Beneficial Insects of New Mexico (https://aces.nmsu.edu/pubs/insects/
docs/Beneficial Insects.pdf). Figures 15-24 are examples of natural enemies
found in New Mexico.
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Figure 16. Tachinid flies are par- Figure 17. A thread-waisted wasp

asitoids that typically attack the from the Sphecidae family. These

larval stages of their hosts. (Photo ~ wasps are predatory at both the im-

by Miranda Kersten, NMSU.) mature and adult stages. (Photo by
Miranda Kersten, NMSU.)

Figure 18. A wasp from the Ves- Figure 19. An adult syrphid fly feed-
pidae family. These wasps are ing on nectar and pollen. (Photo by
predatory at both the immature Miranda Kersten, NMSU.)

and adult stages. (Photo by

Miranda Kersten, NMSU.)

Figure 20. An immature
syrphid fly (larval stage)
preying on an oleander
aphid. (Photo by David
Cappaert, Bugwood.org.)
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Figure 21. Both the adult and im-
mature stage of lady beetles act as
predators. The larval stage ranges in
size from 1-8 mm (1/25-3/10 inch).
(Photo by Miranda Kersten, NMSU.)

.

Figure 22. Adult lacewings typical-
ly feed on pollen and nectar; how-
ever, they do occasionally act as
predators. Their size ranges from
8-25 mm (3/10-1 inch). (Photo by
Miranda Kersten, NMSU.)

Figure 23. The larval stage of lace-
wings preys on many soft-bodied
insect hosts. Their size reaches up
to 12 mm (1/2 inch). (Photo by
Miranda Kersten, NMSU.)
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Figure 24. Both the adult and im-
mature stages of minute pirate bugs
act as predators. Their size ranges
from 2-3 mm (2/25-3/25 inch), and
they can be difficult to see. (Photo
by Miranda Kersten, NMSU.)




GLOSSARY

Beneficial insects are insects that perform ecosystem services, such as pol-
lination and pest suppression. This includes pollinators and natural enemies
(predators, parasitoids, and pathogens).

Complete metamorphosis is the developmental process in which an insect
undergoes four life stages—egg, larva, pupa, and adult. Each stage looks
distinctly different from the previous stage.

Cornicles are the protruding, tube-like structures on the abdomen of aphids
(Figure 1B).

Elytra are the wing cases of a beetle.

Frass is the excrement from insects.

Gummosis occurs from sap oozing from wounds or cankers on fruit trees and
resembles a gummy substance. Typically, this is caused by insect problems,
climatic conditions, infections, or mechanical damage (Figure 14C).

Incomplete metamorphosis is the developmental process in which an insect
undergoes three life stages—egg, nymph, and adult. The nymph and adult
stages resemble each other. Adults are typically larger than nymphs and may
have wings.

Instar refers to either larval or nymph growth stages that are separated by
molting.

Natural enemies are predators, parasitoids, and pathogens that are beneficial
because they reduce the numbers of pest insects by killing them or limiting
their reproductive success.

Ovipositor is the tubular organ, attached to the abdomen of the insect, that is
used to lay eggs.

Parasitoids are insects whose larval stage lives within an insect host. Eventu-
ally, the larval stage emerges and kills the host, and the adult stage will lay
eggs on or within a new host insect.

Predators are insects or other arthropods that feed on multiple prey items
throughout their life. Many of these predators would be considered benefi-
cial natural enemies.

Pupa is a developmental stage in insects that undergo complete metamorpho-
sis, and is the point where insects will transform from the immature to the
mature stage of their life cycle.

Secondary pest outbreaks occur when chemical applications aimed to reduce
the population of one pest species trigger a subsequent outbreak of a differ-
ent pest population. Often the result of management methods that wipe out
natural enemy populations.

Spiracles are the pores on the body of an insect that aid in respiration.

Stings are the entry holes in fruit with a surrounding red ring made by larvae
tunneling into fruit.

Viral vector refers to insects that transmit viruses to plants through feeding.
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RESOURCES

Plant diagnostic services are available for New Mexico residents through
the NMSU Plant Diagnostic Clinic (https://aces.nmsu.edu/ces/plantclinic/).
Bring samples to the nearest NMSU Cooperative Extension Service office
to be sent to the NMSU Plant Diagnostic Clinic for free services, including
analysis of plant material for pathogens, pests, and environmental stresses.
Find your local Extension office at https://aces.nmsu.edu/county/, and learn
more about submitting plant samples in NMSU Extension Guide H-158,
How to Collect and Send Plant Specimens for Disease Diagnosis (https://
aces.nmsu.edu/pubs/_h/H158.pdf).

Online sources for ordering organic control options and beneficial in-
sects include Arbico Organics (www.arbico-organics.com), Planet Natural
Garden Supply (www.planetnatural.com), and Beneficial Insectary, Inc.
(www.insectary.com). Contact your local plant nursery to see what options
are available in stores.

NOTE: These sources are for resource use only and are not meant as an en-
dorsement by New Mexico State University or the funding sources of this
publication.
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The pesticide recommendations in this publication are provided
only as a guide. The authors and New Mexico State University as-
sume no liability resulting from their use. Please be aware that pes-
ticide labels and registration can change at any time; by law, it is
the applicator’s responsibility to use pesticides ONLY according to
the directions on the current label. Use pesticides selectively and
carefully and follow recommended procedures for the safe storage
and disposal of surplus pesticides and containers.

Brand names appearing in publications are for product identifi-
cation purposes only. No endorsement is intended, nor is criticism
implied of similar products not mentioned. Persons using such
products assume responsibility for their use in accordance with
current label directions of the manufacturer.
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