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Introduction
Hemicheyletia wellsina (De Leon) (Figure 1) is a predatory 
mite in the family Cheyletidae. The life history of species 
in this family is very diverse. About 75% of cheyletid 
mites are predators of other arthropods and the rest are 
parasitic on birds and mammals (Bochkov and O’Connor 
2004, Krantz and Walter 2009). Hemicheyletia wellsina 
was recently discovered in an unsprayed greenhouse at the 
University of Florida, Gainesville, living on Phalaenopsis 
and Dendrobium orchids, and assumed to be feeding on 
orchid pests such as spider mites, tenuipalpid mites, and 
mealybugs that were present on the orchids. Because there 
was no published information on the biology or effective-
ness of this species as a natural enemy of orchid pests, 
colonies were initiated in the Entomology and Nematology 
department at the University of Florida to study the biology 
of Hemicheyletia wellsina. A better understanding of this 
predator’s biology could have implications for hobbyist 
orchid growers. Colonies of Hemicheyletia wellsina were 
maintained on two-spotted spider mite Tetranychus urticae 
(Koch) prey. This predator fed on all active stages but did 
not feed on eggs.

Distribution
Hemicheyletia wellsina was originally described in Trinidad, 
and is currently distributed through Malaysia, Taiwan, the 
Philippines, and north and central Africa (Fain et al. 2002). 

This species has been reported in many counties in south-
ern Florida, and as far north as Alachua County, Florida.

Description
Hemicheyletia wellsina is a small, round mite (Figure 2). 
The larvae measure approximately 0.12 mm in width and 
0.15 mm in length. Adults average approximately 0.25 mm 
in width and 0.29 mm in length, with adult females being 
about 20% larger than adult males. Like all cheyletids, they 
have short, stylet-like mouthparts called chelicerae and 
large pincer-like palps for grasping prey (Baker and Whar-
ton 1952; Volgin 1987; Ray and Hoy 2014a) (Figure 2). 
When the larvae hatch they have six legs but, after molting, 

Figure 1. Adult female Hemicheyletia wellsina (De Leon) in the lower 
right corner of the photo near a clutch of her eggs in the upper left. 
The eggs are covered with silk produced by the female.
Credits: Haleigh Ray, UF/IFAS
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both nymphs and adults have eight legs. Hemicheyletia 
wellsina becomes a brighter shade of red with each molt, 
and sometimes adults are a deep red color (Figure 3).

Life Cycle and Behavior
After hatching from the egg, Hemicheyletia wellsina has 
four life stages: the larvae, a first nymphal stage, a second 
nymphal stage, and adult males and females. In most mite 
species, the first and second nymphal stages are called 
protonymph and deutonymph, respectively. Because a third 
nymphal state (tritonymph) occurs in some species of this 
family, the nymphal stages are simply referred to as first 
and second here. Hemicheyletia wellsina lays eggs in groups, 
or clutches, that are covered by fine silk webbing (Figure 
4). This webbing probably provides both protection from 
predators and helps to regulate the relative humidity that 
the eggs experience (Ray and Hoy 2014c). When larvae first 
hatch they do not survive if removed from under the silk. 
After about 3 days, the larvae could be moved to a clean 
leaf disc and survive. As soon as the Hemicheyletia wellsina 
larvae move away from the silk, they could then feed on 
much larger prey.

The average lifespan of Hemicheyletia wellsina from hatch-
ing until death is approximately 30 days, with individuals 
living as few as 16 days and as long as 47 days at 25°C with 
a relative humidity of 45–55% and a 16 h light and 8 h dark 

photoperiod. The time between when the eggs are laid until 
they hatch is three to five days, and seven to 10 more days 
are required to reach adulthood. The adult females lay two 
to three clutches of silk-covered eggs, usually with seven to 
eight eggs per clutch. Each adult female deposits an average 
of 18.5 eggs throughout her lifetime (Ray and Hoy 2014a).

Hemicheyletia wellsina adult females were observed to 
feed on Phalaenopsis mites (Tenuipalpus pacificus Baker), 
two-spotted spider mites (Tetranychus urticae (Koch)), one 
life stage of Boisduval scale (Diaspis boisduvalii Signoret), 
and the western orchard predatory mite (Metaseiulus 
occidentalis (Nesbitt)) (Figures 5–8).

Hemicheyletia wellsina typically captures and feeds on 
these species by grasping the leg of the prey as it comes 
in contact with the palps of Hemicheyletia wellsina. Like 
many cheyletids, Hemicheyletia wellsina uses the ‘ambush’ 
method of prey capture described by Wharton and Arlian 
(1972). Hemicheyletia wellsina remains stationary on the 
leaf surface with its palps opened wide. When an arthropod 

Figure 2. Slide mounted adult male (L) and female (R) Hemicheyletia 
wellsina (De Leon).
Credits: Haleigh Ray, UF/IFAS

Figure 3. Hemicheyletia wellsina (De Leon) life stages from left to right: 
larva, first nymphal stage, second nymphal stage, adult male, and 
adult female.
Credits: Haleigh Ray, UF/IFAS

Figure 4. A clutch of Hemicheyletia wellsina (De Leon) eggs covered 
with silk produced by the mother.
Credits: Haleigh Ray, UF/IFAS

Figure 5. Hemicheyletia wellsina (De Leon) adult (right) feeding on 
Tenuipalpus pacificus Baker, or the Phalaenopsis mite (left), a serious 
pest of Phalaenopsis orchids.
Credits: Haleigh Ray, UF/IFAS
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comes into contact with the palps, they rapidly close, trap-
ping the prey. Within seconds the prey becomes immobile, 
which suggests that Hemicheyletia wellsina injects a toxin 
in to the prey as do several cheyletid species (Gerson et al. 
2003). This allows them to feed on prey that is much larger, 
and even larval Hemicheyletia wellsina can feed on adults 
of the larger predatory phytoseiid Metaseiulus occidentalis 
(Figure 9).

Adult Hemicheyletia wellsina females were individually 
placed on a leaf with the adult females or larvae of the 
predatory mite Metaseiulus occidentalis. Every time the 
predators came in contact with each other, Hemicheyletia 
wellsina captured and fed on Metaseiulus occidentalis 
(Figure 8). However, without access to food, a newly 
emerged adult female Hemicheyletia wellsina can live for ap-
proximately 10 days without feeding (Ray and Hoy 2014a). 
Individuals do not require many prey to survive, with adult 
Hemicheyletia wellsina females feeding on an average of 1.5 
adult spider mites per day, and an average of 27 adult spider 
mites throughout their lifetime.

Habitat
Hemicheyletia wellsina has been found on native wild 
plants and flowers as well as in leaf litter, flowers of coconut 
(Cocos nucifera), Hibiscus sp., asparagus fern (Asparagus 
plumosus), Philippine tea tree (Ehretia microphylla), yellow 
root (Arcangelisia flava), Philippine fishtail palm (Caryota 
cumingii), bitter vine (Mikania micrantha), buffalo grass 
(Paspalum conjugatum), butterfly-pea (Clitorea ternatea), 
chestnut (Castanea crenata), Melaleuca leucodendron, 
Wedelia biflora, and wild blackberry (Rubus ulmifolius) 
(Tseng 1972; Corpuz-Raros and Sotto 1977; Ehara and 
Ibrahim 1988; Fain et al. 2002). Although Hemicheyletia 
wellsina has been found mostly on wild plants, it was 
collected from Phalaenopsis and Dendrobium orchids in a 
greenhouse. No records indicate that Hemicheyletia wellsina 
occurs in agricultural systems.

Economic Importance
Orchids are susceptible to many types of arthropod pests. 
Scales, mealybugs, thrips, mites, aphids, and whiteflies are 
most common (Bottom 2012). Of these, the most difficult 
to control are mites, which require a high rate of pesticide 

Figure 7. Adult female Hemicheyletia wellsina (De Leon) (bottom) 
feeding on an adult male of the scale insect Diaspis boisduvalii 
Signoret (top).
Credits: Haleigh Ray, UF/IFAS

Figure 8. Adult Hemicheyletia wellsina (De Leon) (left) feeding on 
an adult female of Metaseiulus occidentalis (Nesbitt) (right), a larger 
predatory species. The circle indicates the Hemicheyletia wellsina has 
grasped the palp of this larger phytoseiid predator.
Credits: Haleigh Ray, UF/IFAS

Figure 6. Adult Hemicheyletia wellsina (De Leon) (right) feeding on an 
adult female of the two-spotted spider mite Tetranychus urticae (Koch) 
(left) by grasping the front leg of the spider mite.
Credits: Haleigh Ray, UF/IFAS

Figure 9. Even larval Hemicheyletia wellsina (De Leon) (left) can attack 
and kill a much larger adult female of Metaseiulus occidentalis (Nesbitt) 
(right).
Credits: Haleigh Ray, UF/IFAS
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use on ornamental plants (Naher et al. 2005). Hemicheyletia 
wellsina can feed on two species of plant-feeding mite 
(Tetranychus urticae and Tenuipalpus pacificus) and one 
species of scale (Diaspis boisduvalii), but may not feed on 
a sufficiently large number of individuals to alone prevent 
damage to the orchids especially if pest densities are high. 
In a study by Ray and Hoy (2014b), two reduced-risk 
pesticides were tested on Hemicheyletia wellsina to deter-
mine if they could be used in addition to Hemicheyletia 
wellsina for control of orchid pests. Grandevo (Marrone Bio 
Innovations 2012) and a combination of Silwet L-77 and 
2% horticultural oil were sprayed directly on Hemicheyletia 
wellsina adults (Mention of these products does not endorse 
their use). Grandevo resulted in low mortality of Hemichey-
letia wellsina, while Silwet L-77 and horticultural oil caused 
a high rate of mortality to Hemicheyletia wellsina (Ray and 
Hoy 2014b).

Ideally, predators used for biological control have a high 
prey searching ability, prey on a specific pest species, can 
increase in numbers more rapidly than the targeted prey, 
and have the ability to adapt to new environments (Rosen 
and Huffaker 1983). Hemicheyletia wellsina does not appear 
likely to be an effective natural enemy in agricultural crops 
as an introduced predator. This predator is unlikely to be 
able to suppress spider mites at a sustainable level due to its 
low reproductive rate, longer developmental time, and low 
feeding rate. However, Hemicheyletia wellsina could be ben-
eficial in natural biological control in natural ecosystems, 
where pest densities are lower. If Hemicheyletia wellsina 
is present, it could limit pests and reduce plant damage in 
natural ecosystems or in landscape settings, although this 
needs to be confirmed. Hemicheyletia wellsina has been 
observed to feed on Phalenopsis mites (Tenuipalpus pacifi-
cus), two-spotted spider mite (Tetranychus urticae), and one 
life stage of Boisduval scale (Diaspis boisduvalii).
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