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Introduction

The citrus rust mite, Phyllocoptruta oleivora (Ashmead),
also called silver mite, is an important pest of citrus in most
humid regions of the world (McCoy and Albrigo 1975,
Vacante 2010) (Figure 1). It was first described in 1879 from
Florida (Burditt et al. 1963). Phyllocoptruta oleivora is the
most important mite pest of Florida citrus due to the cost of
control and damage caused to fruits, particularly those for
the fresh market (Knapp 1994, Hoy 2011). It coexists with
another rust mite called the pink citrus rust mite, Aculops
pelekassi (Keifer) (Childers and Achor 1999); however,
Phyllocoptruta oleivora is usually the prevalent species.

Distribution

Phyllocoptruta oleivora is thought to have originated in
Southeast Asia (Yothers and Mason 1930). It is a tropical
species present in all citrus-growing areas of the world
where humidity is high (Villanueva 2002, Hoy 2011).
Regions where the mite represents a major pest of citrus
include the Middle East (Georgia, Israel, and Turkey),
South Africa, Australia, the USA, and southern Asia (Japan
and China) (CIE 1970, Tropea Garzia and De Lillo 2018).
In the United States, Phyllocoptruta oleivora is found
throughout Florida and on the Coastal Intermediate region
of California (Hoy 2011).
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Figure 1. Adults and immatures of the citrus rust mite, Phyllocoptruta
oleivora (Ashmead), on a citrus leaf.
Credits: Emilie Demard, UF/IFAS

Description and Identification

Phyllocoptruta oleivora adults are very small (about 0.15
mm long), and similar in size to Aculops pelekassi (Vacante
2010). Color ranges from light yellow to straw in Phyl-
locoptruta oleivora and from pink to reddish in Aculops
pelekassi (Villanueva 2002, Futch et al. 2017, Qureshi and
Stansly 2019). It is difficult to observe and differentiate
these two species with the naked eye. It is not uncommon
to misidentify one for the other based on appearance;
however, they can be differentiated by several morphologi-
cal characteristics. While Aculops pelekassi has a convex
opisthosoma (abdomen of arachnids), Phyllocoptruta
oleivora has a concave opisthosoma (Figure 2, arrow 1A, B).
The prodorsal shield (plate on the anterior dorsal surface)
of Phyllocoptruta oleivora bears short setae (hair-like struc-
tures). On the other hand, the setae of Aculops pelekassi
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extend beyond the distal margin of the shield (Childers and
Achor 1999) (Figure 2, arrow 2A, B).

Figure 2. Morphological differences between the citrus rust mite,
Phyllocoptruta oleivora (Ashmead) (A), and the pink citrus rust
mite, Aculops pelekassi (Keifer) (B), observed with a phase-contrast
microscope.

Credits: Emilie Demard, UF/IFAS

Eggs

Eggs of Phyllocoptruta oleivora are spherical, whereas eggs
of Aculops pelekassi are flattened. Egg color varies from
transparent to pale translucent yellow. The eggs are about
0.03 to 0.04 mm (one-fourth the size of the adult mite)
(Knapp 1994).

Nymphs
These mites go through two nymphal instars that look like

the adult but are smaller in size (Knapp 1994, Qureshi and
Stansly 2019).

Adult

The adult’s body is elongated, wedge-shaped, and about 0.13
to 0.15 mm in length, with color ranging from light yellow
to straw. The mite bears two pairs of short, anterior legs and
a pair of lobes on the posterior end that help in clinging to
plant surfaces (Figure 3). The opisthosoma (abdomen of
arachnids) presents distinct dorsal furrows and bears about
30 dorsal and 60 ventral rings (Knapp 1994, Vacante 2010).

Figure 3. Dorsal view of the citrus rust mite, Phyllocoptruta oleivora
(Ashmead).
Credits: Emilie Demard, UF/IFAS

Life History

Male mites indirectly fertilize female mites. The male de-
posits spermatophores (protein capsules containing a mass
of spermatozoa) on the leaves, and the spermatophores are
later taken up by the female. Females start to deposit eggs
within one to two days after reaching maturity and can lay
up to 30 eggs throughout their lifespan of 20 days. The eggs
are laid singly or in groups on the underside of the leaves
and on the fruit surface. The species is arrhenotokous; fer-
tilized eggs develop into females and unfertilized eggs into
males. Phyllocoptruta oleivora undergoes four development
stages during its life cycle: egg, first nymphal stage, second
nymphal stage, and adult (Qureshi and Stansly 2019). Im-
mature mites undergo two molts, and each nymphal stage
lasts one to three days. The life cycle is completed in 10 days
during summer and 14 days during winter. The optimum
conditions for the development of Phyllocoptruta oleivora
are temperatures between 30 to 32°C and high relative
humidity (Dean 1959, Ebrahim 2000). Up to 30 generations
are possible in one year (Knapp 1994, Vacante and Gerson
2012).

In Florida, populations of Phyllocoptruta oleivora first
appear on leaves in spring and begin to increase in late
April to early May on new foliage, reaching a peak between
mid-June to mid-July. When young fruits develop, the
mites move to them. Phyllocoptruta oleivora numbers
usually decline in late August and increase again in fall (late
October or early November) but at lower levels than those
observed during summer (Knapp 1994, Hoy 2011, Qureshi
and Stansly 2019). During the summer, Phyllocoptruta
oleivora is more abundant on fruits and foliage on the outer
margins of the canopy. Phyllocoptruta oleivora does not
tolerate full shade nor direct sunlight, so the north bottom
quadrant of the tree is often preferred (Allen and McCoy
1979, Qureshi and Stansly 2019).

Damage

Phyllocoptruta oleivora infests mature branches, green
twigs, leaves, and fruits of commercial citrus, causing
significant yield losses (Knapp 1994; Vacante and Gerson
2012). The most damage is done on the fruit skin, which
reduces the quality and rating of the fresh-market fruits. As
high aesthetic standards are required for fresh-market fruit,
only lower mite densities are tolerated compared to higher
densities acceptable on fruits grown for juice. Thus, Florida
citrus groves producing fruits for the fresh market may
receive more sprays of miticides averaging three or four
per year, typically between April to October, while groves
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producing fruits for processing receive zero to two sprays Host Plants

per year (Qureshi and Stansly 2019). Phyllocoptruta oleivora is found on all varieties of citrus

(Rutaceae). It also feeds on other rutaceous hosts such as
tabog, Swinglea glutinosa (Blanco) Merr, and kumquats,
Fortunella spp. (Vacante and Gerson 2012).

Depending on the variety and age of fruit, injuries caused
on the fruits may differ. When the epidermal cells are
destroyed early in the season before fruit mature, damage
to the peel is called russeting. This type of damage reduces

the size of the fruit and produces cracks that give the fruit Su rvey and Detection

arough texture and a brown-black color (Figure 4). The Three general approaches are mainly used: 1) the percent-
destruction to the epidermal cells continue to increase age infestation of fruits and/or leaves 2) qualitative rating
resulting in fractures as the fruit enlarges. These symptoms scales to estimate mite density (low, medium, high) and

are called sharkskin. Damage is referred to as bronzing 3) individual adult mite counts. Although the first two
when a mature fruit maintains intact epidermal cells and methods are rapid, they are insensitive to seasonal variation
wax layer, giving a polished look (McCoy 1996a; Hoy 20115 jn mite population density. Individual counts are the most
Futch et al. 2012; Qureshi and Stansly 2019). accurate and common but time consuming and impractical

when sampling in large areas needs to be done (Rogers et
al. 1994, Aghajanzaseh and Malik 2007; Hall et al. 2007).
As an alternative, Rogers et al. (1994) used a modified
Horsfall-Barratt system to estimate population densities

of Phyllocoptruta oleivora with a 10x hand lens (Figure 5).
Hall et al. (2007) also investigated binomial sampling based
on the proportion of samples infested to estimate the mite
densities.
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Figure 4. Russeting damage induced by Phyllocoptruta oleivora
(Ashmead), on grapefruit.

Credits: Emilie Demard, UF/IFAS

Beside reduction in fruit grade and size, the damage from
mite feeding leads to reduced juice quality, increased water
loss, and premature fruit drop (Yothers and Mason 1930;
McCoy and Albrigo 1975; Allen et al. 1994). The increased
water loss from fruits may increase their brix content
(concentration of total soluble solids) (Gonzalez et al. 1983;
Knapp 1994). Nevertheless, as the percentage of acids also
increase, the brix/acid ratio remains the same (Knapp
1994). Furthermore, high concentrations of acetaldehydes
and ethanol have been associated with off-flavor juice of
affected fruits (McCoy et al. 1976; Knapp 1994).

Injury to leaves occurs on the upper and lower surfaces.
The upper leaf surface takes on a bronze-like color and/

or shows patchiness of yellowish cells, while the lower leaf
surface shows mesophyll collapse (McCoy 1996a; Hoy
2011; Qureshi and Stansly 2019). Infested twigs may display
black spots, and heavy damage can lead to leaf defoliation
(Vacante and Gerson 2012).

Figure 5. Standardized visual comparison key to quantify densities
of Phyllocoptruta oleivora (Ashmead). The circles represent a view of
the leaf surface with a 10x hand lens. The small black spots represent
Phyllocoptruta oleivora. The coded values are based on the Horsfall-
Barratt system.

Credits: Rogers et al. (1994)
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It is suggested to sample a 10-to-40-acre block by checking
20 trees at random (Qureshi and Stansly 2019). One fruit,
located midway in the canopy, is chosen from each of the
four quadrants of the trees. The number of rust mites per
square centimeter is recorded. Phyllocoptruta oleivora has
a rapid growth capacity and a short generation time during
summer. Therefore, it is important to monitor the popula-
tions every 2 to 3 weeks once detected and plan spray
treatments following a threshold of 2 mites/cm? for fresh
fruit and 6-10 mites/cm? for processed fruit (Qureshi and
Stansly 2019).

Management

Biological Control

Predatory mites in the families Stigmaeidae and Phytosei-
idae are the most significant predators of Phyllocoptruta
oleivora, but only a few species are reported to feed on

the pest mites. The small size and low nutritional value

of Phyllocoptruta oleivora are likely reasons that they are
overlooked by predatory mites compared with larger prey,
such as spider mites (Childers 1994a, Villanueva 2002).

In Florida citrus, three indigenous predatory mite species
in family Phytoseiidae that prey on spider mites have
been studied as potential biological agents of eriophyoid
mites: Euseius mesembrinus (Dean); Iphiseiodes quadripilis
(Banks); and Typhlodromalus peregrinus (Muma) (Vil-
lanueva and Childers 2004).

Typhlodromalus peregrinus (Figure 6) is the only species
observed to feed on Phyllocoptruta oleivora, although it
prefers the broad mite, Polyphagotarsonemus latus (Banks)
when it is present (Pefia 1992). Agistemus floridanus Gonza-
lez, a commonly encountered stigmaeid mite in Florida
citrus groves, is recorded to feed and reproduce on Phyl-
locoptruta oleivora (Muma and Selhime 1971). Villanueva
et al. (2006) demonstrated that two undescribed species

of Cecidomyiidae, one identified as Feltiella n. sp. and the
other near the genus Lestodiplosis, prey upon Phyllocoptruta
oleivora.

The entomopathogenic fungus Hirsutella thompsonii Fisher
infects Phyllocoptruta oleivora (McCoy 1996b). In Florida
citrus groves, outbreaks of the fungus last three to four
weeks and sufficient inoculum remains in the environment
to suppress mite populations for several months (Chandler
et al. 2000). The use of fungicides, such as copper, to control
fungal pathogens of citrus, kill the enthomopathogenic
fungus, which limits its effectivness for biological control.
Beauvaria bassiana (Bals.-Criv.) Vuill. is also known to at-
tack Phyllocoptruta oleivora in laboratory studies; however,

its efficacy in the field has not been demonstrated yet (Alves
et al. 2005).
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Figure 6. Adult female Typhlodromalus peregrinus (Muma), a predatory
mite that feeds on Phyllocoptruta oleivora (Ashmead), observed with a

phase contrast microscope.
Credits: Emilie Demard, UF/IFAS

Chemical Control

Chemical control is the primary method used to manage
Phyllocoptruta oleivora. Acaricides currently allowed for use
in citrus are listed in the citrus production guide chapter on
mites: http://edis.ifas.ufl.edu/cg002 (Qureshi and Stansly
2019). Mite resistance to chemicals is a serious concern and
reported against zineb (Herne et al. 1979), diflubenzuron
(Knapp et al. 1988), dicofol (Omoto et al. 1994), and
fenbutin oxide (Childers 1994b). No miticide should be
applied more than once per season to avoid development of
mite resistance. Chemical control also negatively impacts
natural enemies, which can induce Phyllocoptruta oleivora
resurgence and flare populations of secondary pests (Villan-
ueva 2002). Sprays of different types of oils are an important
component of integrated citrus pest management and
relatively less damaging to biological control agents. These
provide good insect and mite pest control but may need to
be applied more frequently because their residual effects

are less compared with conventional products (Qureshi and
Stansly 2019). Moreover, oils require careful use to reduce
the likelihood of phytotoxicity, specifically during hot and
dried seasons (Hoy 2011). Wettable sulfur applications
represent an alternative to conventional acaricides but their
use should be minimized due to their toxicity to beneficial
arthropods such as phytoseiid mites (Qureshi and Stansly
2019).
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