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Spider Mites on Greenhouse
Strawberries

Greenhouse-grown strawberries (Fragaria xananassa) with
stippled, bronzed, and fully desiccated leaves were observed.
These leaves were covered in webs and apparent spider mite
populations. This Alert describes and provides photos of signs
and symptoms caused by spider mites (Tetranychus sp.) on
greenhouse strawberries and suggests options for management
and control of two-spotted spider mites (T. urticae) in
greenhouse environments.

Strawberries (Fragaria xananassa) can be successfully grown
in greenhouses in containers (Fig. 1A) or hydroponically (Fig.
1B) for propagule (Fig. 2A), plant (Fig. 2B), or fruit production
(Fig. 2C). Recently, a crop of strawberries (Fragaria xananassa)
growing in a greenhouse with a mix of floriculture crops were
observed having slight to severe bronzing and stippling leaves
wrapped in webs (Figs. 3-4), upon which populations of spider
mites were also observed (Fig. 5). Individual leaf condition
varied indirectly with leaf age; younger leaves showed less
symptomology than older leaves, which had served more time
as feeding/breeding grounds for spider mite (Tetranychus sp.)
populations (Fig. 6). At the time that these spider mites were
observed, populations had already exceeded 15-20 mites per
leaflet, and overall plant health had drastically declined.
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Spider mites are tiny arthropods belonging to the class Arachnida, named for the
webs that they create on their host plants. The three most common species of spider
mites reported to impact strawberry crops are two-spotted spider mites (T. urticae),
carmine spider mites (T. cinnabarinus), and strawberry spider mites (T. turkestani; Bolda
et al., 2019). However, of these three species, the two-spotted spider mite is the most
common spider mite in agriculture with a wide host range of over 1,100 plant species
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Figure 1. Greenhouse strawberries (Fragaria xananassa) grown in (A) containers filled with soilless peat-based substrates and (B)
hydroponically in pumice. Photos by W. Garrett Owen.

(Grbi¢ et al., 2011). Most readily identified by the dark spots on either side of their
abdomens (Fig. 7), these mites will create strands and layers of silky webbing on upper
and lower leaf surfaces of their host plants. Once layered thick enough, this webbing also
serves as a physical barrier that offers the mites and their eggs some protection from
threats like weather, predators, and pesticides.

While this namesake webbing is a clear and distinct indicator of spider mite
infestation, it is usually too late to effectively control the pest population by the time
that these webs have been constructed. Even in populations as small as one mite per
leaflet, spider mites can contribute to noticeable yield loss; once populations grow to
exceed 15-20 mites per leaflet, growers will see substantial yield losses (Bolda et al.,
2019). These yield losses can generally be attributed to the reduced photosynthetic
capacity of infested plants, as spider mites remove chlorophyll from plant cells as they
feed. Growers facing a spider mite infestation may see yield losses such as stunted
plants, deformed flowers (Fig. 8), delayed flowering and fruit development, and reduced
fruit size and quality.

Early signs and symptoms are less noticeable than bronzed leaves and webs, but with
careful and trained eyes, scouts may be able to locate pioneer spider mites within days
of infestation. The first symptom to appear on newly infested plants comes in as pale
white-to-yellow stippling (or speckling) on leaves. This stippling is created as spider
mites feed on tissue from leaf surfaces; a few sparse speckles on leaf surfaces would
indicate a recent infestation, whereas higher concentrations of speckles on leaf surfaces
would indicate that mites had already been feeding for some time. While spider mites
typically prefer to reside on and feed from leaf undersides, they can also be found
feeding on upper leaf surfaces, especially in higher population densities.
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Transmission

One of the primary means of
introducing spider mites into the
greenhouse is with infested plant
material. Since spider mites are so small,
it is easy for them to slip past quality
control checks and travel from
propagation to production greenhouses.
Purchasing young plant material from
reputable growers, and then inspecting
that plant material upon arrival, are the
best ways to exclude spider mites from
the greenhouse. Furthermore, spider
mites can travel great distances by riding
on wind currents through a process called
“ballooning,” (Alston and Reading, 2011)
which means that any opening in
greenhouse ventilators, sidewalls or roofs
could serve as an entry point. One could
implement fine insect screens (Fig. 9) on
greenhouse vents to deny mites entry, but
most insect screens are not fine enough to
keep mites out, and not all greenhouses
are suited for the installation of insect
screens.

In scenarios where the greenhouse has
already been infiltrated, spider mites can
quickly spread from plant to plant and
turn into an annually recurring problem.
Spider mites will create thin strands of
silk that serve as bridges from one plant
to another (Fig. 10), allowing for rapid
infestation of healthy plants. These silken
bridges can span across rows, connecting
plants that would have otherwise not been
in the mites’ path of travel. As the
growing season comes to an end, female
spider mites will take up hiding in debris
on the greenhouse floor in order to
overwinter and return in the spring (Alston
and Reading, 2011). Maintaining a clean

WWW.e-gro.org

A — .

éﬁ}ﬁm-nu

= SYSTEMS

Figure 2. Greenhouse strawberries (Fragaria xananassa) can be
grown for (A) propagules, (B) plants, or (C) fruit production.
Photos by W. Garrett Owen.
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Figure 3. Greenhouse-grown strawberries (Fragaria xananassa) Figure 4. Greenhouse-grown strawberries (Fragaria xananassa)
with slight bronzing and stippling leaves caused by a spider mite with severely bronzed and stippled leaves wrapped in spider
(Tetranychus sp.) infestation. Photo by W. Garrett Owen. mite (Tetranychus sp.) webs. Photo by W. Garrett Owen.

greenhouse—free of debris on the floor and pet plants—will help to eliminate
overwintering spider mites and provide a fresh start for the next growing season.

Management

Since established populations are often infeasible to manage, the best practice for
avoiding spider mite damage is to prevent infestations in the first place. As they are
ubiquitous in agricultural settings around the world and small enough to fit through all
but the finest of screens, one must accept that spider mites will likely turn up in their
greenhouse at some point or another. With that in mind, growers can deploy any
combination of several integrated pest management (IPM) strategies that can help keep
spider mites from taking over and decimating valuable crops like strawberries.

First and foremost, adopting a thorough scouting routine will help cue growers in to
the presence of spider mites with enough notice to take corrective action before pest
populations exceed economic thresholds. Most often found on leaf undersides in the
early stages of infestation, spider mites and their eggs are more easily identified with
the aid of a hand lens. The eggs, especially, which resemble microscopic clear-to-white
pearls (Fig. 11), can usually be found near leaf veins (Cranshaw and Sclar, 2014). For a
more rudimentary diagnostic procedure, one can take a white sheet of paper and shake
the infested leaf over it; any spider mites that fall onto the sheet will be visible as tiny,
dark specks crawling around on their own. Aside from carefully combing through plants in
search of spider mites, growers can also take some more general approaches to help
deter spider mites from taking up residence in the greenhouse. Spider mites are known
to prefer hot and dry climates, and plants under drought stress can be more appealing to
hungry spider mites (Cranshaw and Sclar, 2014), so maintaining cooler and/or more
humid conditions in the greenhouse (where possible) will help to slow down the pests
feeding and reproductive rates.
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Figure 5. Greenhouse-grown strawberries (Fragaria xananassa) Figure 8. Strawberries (Fragaria xananassa) infested with spider
severely infested with a dense population of spider mites mites (Tetranychus sp.) may exhibit deformed flowers results in
(Tetranychus sp.). Photo by W. Garrett Owen. yield losses and fruit quality. Photo by W. Garrett Owen.

Figure 6. Older leaves of greenhouse-grown strawberry Figure 9. A greenhouse deploying fine insect screens to mitigate
(Fragaria xananassa) displayed severe bronzing, stippling, and spider mite (Tetranychus sp.), entry via ballooning. Photo by W.

webbing caused by an intense spider mite (Tetranychus sp.) Garrett Owen.
infestation. Photo by W. Garrett Owen.
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Figure 7. Two-spotted spider mites (Tetranychus urticae) are Figure 10. Spider mites (Tetranychus sp.) can quickly spread
the most common spider mite in agriculture and most readily from plant to plant. In this instance, spider mites created
identified by the dark spots on either side of their abdomens. bridges with thin strands of webbing which allowed movement
Photo by W. Garrett Owen. between infested and healthy strawberries (Fragaria
xananassa) plants. Photo by W. Garrett Owen.
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Figure 11. Spider mite (Tetranychus sp.) eggs resemble microscopic clear-to-white pearls. Pictured are spider mite eggs on greenhouse-
grown strawberry (Fragaria xananassa). Photo by W. Garrett Owen.

Perhaps the most effective tool available to growers for the control of spider mites is
the wide array of biological control agents (BCAs) known to feed on spider mites. These
BCAs include other species of predatory mites, minute pirate bugs, and lacewings, to
name a few (Bolda et al, 2019). By introducing some predatory species into the
greenhouse environment, growers can help curb rising spider mite populations, and also
prevent them from rising again. However, the implementation of BCAs can be tricky, so it
is important to consult a variety of resources to determine which species are best suited
for individual crops, environmental conditions, and existing pest management strategies.

When all else has failed, or if the crop(s) at stake cannot tolerate any degree of pest
damage, growers have the option to resort to chemical control of spider mite
populations via the usage of miticides. However, as is the case with many agricultural
pests and their associated pesticides, spider mites have begun developing varying
degrees of resistance to many of the miticides available on the market. Therefore, in
order to ensure the efficacy of miticide applications, growers must take care to use a
rotation of miticides with differing modes of action, so that spider mite populations have
less opportunity to survive and develop resistance to the chemicals being used (Bolda et
al., 2019). Additionally, it is important to recognize that many miticides/pesticides are
non-selective in their mode of action, and these chemicals will target BCAs in addition
to spider mites; growers should seek to use selective miticides when trying to
preserve BCA populations in the greenhouse.
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