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Biological pest control (Biocontrol) is an IPM practice that uses living organisms to control and reduce pop-
ulations of undesirable pests. These organisms may be bacteria, fungi, or predatory or parasitic agents
(e.g., insects, mites, nematodes). Biocontrol has been used widely in greenhouse production, and is an ex-
panding component of nursery and landscape IPM to control insect pests, diseases, and invasive plants. Prop-
er implementation and maintenance of beneficial organisms (also known as natural enemies) is key to achiev-
ing control of pests. Successful use of existing biocontrol products and strategies are variable, with greater
efficacy currently achieved within certain target pest groups.

BIOLOGICAL PEST CONTROL FOR LANDSCAPES

Biocontrol can be used in landscapes to control insect pests, diseases, and invasive plants. In an outdoor envi-
ronment, attracting and conserving predators may be the most effective and economical means to control
pests. While beneficial predators can also be purchased and released, an outdoor environment may pose
challenges. Viability of released biologicals can be affected
by inconsistent humidity and high wind conditions in out-
door environments.

Planting annuals and native perennials that attract benefi-
cial predators is a viable method to maintain populations
of beneficial insects in outdoor landscapes. Naturally oc-
curring beneficial predators found in many landscapes in-
clude lacewings, hoverflies, ladybugs, praying mantis, para-
sitic wasps, spiders, assassin bugs, and soldier beetles.

Many beneficial insects rely on plants as a food source
(nectar and pollen) or for shelter. Many natural enemies
are omnivores, requiring nectar and pollen as well as insects
in their diet. Flowering plants and “banker plants” (Figure 1)

Figure 1. Annuals like marigolds and alyssum can attract and

may provide alternative food sources for omnivorous bene- support many beneficial insects.
ficial insects to support populations when insect pests are Photo by Vickie Wallace.
limited.
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In order to attract beneficial predators and pollinators, landscape biodiversity, with the inclusion of habi-
tat and banker plants (Table 1), is critical. Landscapes with a diverse selection of plant species that incorpo-
rate a variety of flowering plants, with an emphasis on native trees, shrubs, and perennials of varying sizes

are less likely to have major pest problems than homogeneous landscapes.

Table 1. Plants that support biological garden health.

ANNUALS PERENNIALS
Common Name Botanical Name Common Name Botanical Name
Sweet alyssum Lobularia maritima Common yarrow Achillea millefolium
Cosmos Cosmos bipinnatus Wild bergamot Monarda fistulosa
Marigold (yellow) Tagetes spp. New England aster Symphyotrichum novae-angliae
Calendula Calendula officinalis Goldenrods Solidago spp.
Sunflower Helianthus annuus Joe-pye weed Eutrochium spp.
Zinnia Zinnia elegans Foxglove beardtongue Penstemon digitalis
Dill Anethum graveolens Culver’s root Veronicastrum virginicum
Fennel Foeniculum vulgare Helen’s flower Helenium autumnale
Cilantro Coriandrum sativum Anise hyssop Agastache foeniculum
Mint Mentha spp. Butterfly weed Asclepias tuberosa

BEST MANAGEMENT PRACTICES TO ATTRACT BENEFICIAL INSECTS INCLUDE:

e Increase planting of native species: typical landscapes consist of only
10-30% natives. Where possible, add native plants into established

landscapes if there are none present.

e Incorporate a variety of flower shapes and sizes.

o Diversify and extend bloom times: include early and late bloomers
from May to October and both herbaceous perennials and native

shrubs.

e Utilize a range of colors: purples, blues, yellows and whites attract
bees (Figure 2). Reds and oranges attract butterflies and hummingbirds.

e Avoid cultivars that have been bred as double flowers: they are typi-
cally sterile, or it may be difficult for pollinators to access floral re-

sources from modified flowers.

For more information, refer to:

Biological Pest Control Products Available for Connecticut Landscapes

Biological Pest Control for CT Landscapes

Plants that Attract Beneficial Arthropods

Lacewings Factsheet

Syrphid Flies Factsheet

Figure 2. Many pollinators,
like these bumblebees, are
supported by bergamot (top)
and goldenrod (bottom).
Photos by Alyssa Siegel-Miles.
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http://ipm.uconn.edu/documents/view.php?id=1622
http://ipm.uconn.edu/documents/view.php?id=1621
http://ipm.uconn.edu/documents/raw2/html/555.php?aid=555
http://ipm.uconn.edu/documents/view.php?id=1170
http://ipm.uconn.edu/documents/view.php?id=1234
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BIOLOGICAL PEST CONTROL IN NURSERY PRODUCTION

Introduction of biological control agents (Figure 3) into a nursery production system should be done
properly to ensure desired management of pests. The methods outlined below are widely used in green-
house nursery production and may also be used or adapted in outdoor nursery spaces. The two commonly
practiced strategies for the release of natural enemies into nursery production systems are inundative and
inoculative releases.

During inundative releases, large quantities of biological control agents are
released, multiple times throughout a growing season, in areas of the nurse-
ry that contain pests. This strategy of repeated release attempts to over-
whelm populations of the pest by consistently introducing natural enemies
that control their populations. For example, lacewing larvae or eggs may be
released bi-weekly on established containerized herbaceous perennials during
the growing season. Growers can improve lacewing mobility by releasing them
where plant vegetation overlaps or touches and on plants that have little
standing moisture on leaf surfaces.
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The inoculative release method introduces biological controls during the
start of a season in locations where a known pest is expected to predomi-
nate. The release of strategic natural enemies that predate or parasitize
pests can provide control of pests as they develop during the growing season.
For example, predatory mite species may be released during the spring grow- Figure 3. Beneficial predatory mites
ing season to inoculate plants that typically receive pressure from two-spotted  arrive in a bottle from a distributor,
spider mites. To support beneficial predatory mites, allow easier access to pre ready to be released.

P o 'pp . P y . ! prey Photo by Alyssa Siegel-Miles.
by releasing them in areas with dense vegetation and short plants (Pratt et al.,
2002).

Release of biological control agents is easier when plants are small and placed pot-tight in production or
during propagation. Many biologicals require specific environmental conditions, such as sufficient humidity.
It is important to maintain suitable environmental conditions for the selected beneficials in order to pro-
mote their longevity (Williams et al., 2004).

For a more in-depth overview of how to implement biological controls in your nursery, review Starting a
Biological Control Program for Greenhouse Insect and Mite Pests, by Leanne Pundt (2019a).

Chemical usage

Pesticide usage may have a negative impact on biological control agents and impede their establishment.
Spraying insecticides or miticides with long residual periods will create an unsuitable environment for natu-
ral enemies, but there are some compatible products available. For example, applications of Acetamiprid,
Bacillus spp., Beauveria spp., and Bifenzate, are safer options for treating pests that have a minimal impact
on the survival of beneficial insects and biological control agents (Davidson and Raupp, 2014; Betheke,
2019; Pundt, 2019b). Horticultural oils may be used before natural enemies are released, but not during the

implementation of a biological control program.
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http://ipm.uconn.edu/documents/view.php?id=608
http://ipm.uconn.edu/documents/view.php?id=608
http://ipm.ucanr.edu/PMG/r280390111.html
http://ipm.ucanr.edu/PMG/r280390111.html
http://ipm.uconn.edu/documents/view.php?id=1254

UCONN EXTENSION AND DEPARTMENT OF PLANT SCIENCE AND LANDSCAPE ARCHITECTURE

Banker Plants
Banker plants can be used effectively in nursery produc-

tion as well as in the landscape. In nursery production Pest Banker Plant Food Source | Natural
systems, banker plants are non-crops that support bio- ehonalosam] Aohidi

. . e . . opalos m S
logical control agents by providing alternative resources [Aphids Wheat ppad;p y Cé’,ey;n,-
for reproduction or food, allowing growers to preserve _ Ornamental pepper Prodatory
natural enemy populations (Figure 4). Thrips 'Masq“e,\;l‘i‘d‘?; and 'Red Pollen mites

issile'
Spider Mullein, ornamental pepper Orius

Many banker plant systems work well when plants bank- | jites | Purple Flgsef;'r?nd ‘Black Pollen insidiosus
er plants are inoculated with natural enemies before the Dicyphus
start of crop production. However, for the release of Whitefly Mullein Plantsap | ocverus
predatory mites, banker plants need only a few days to Figure 4. Adapted from MSU and Nursery Magazine
get established with populations of biological control
agents.

For more information, contact:

CHECK OUT THE UCONN IPM WEBSITE! || vickie wallace

Sustainable Turf and Landscape

WWW.IPM.UCONN.EDU Phone: (860) 885-2826

Email: victoria.wallace@uconn.edu

= Upcoming Events = Fact Sheets Jacob Ricker
= 2019 Annual IPM Report = New Cut Flower and Hemp Pages Nursery IPM
= Pest Identification Resources = Plant Diagnostic Laboratory Info Phone: (860) 486-1938

Email: jacob.ricker@uconn.edu
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