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ABSTRACT

A survey of mites associated with outbreak populations of Aspidiotus
rigidus Reyne (Hemiptera: Diaspididae) on coconut in CALABARZON,
Philippines was conducted in 2014. Fifteen species were found, ten of which
are new records on coconut. Of the newly recorded species, six are predators
dominated by the family Phytoseiidae, and four are detritivorous species
belonging to three families of Astigmatina and other cohorts of the suborder
Oribatida. The Philippine mite fauna on coconut now consists of 28 species of
12 families belonging to and distributed according to functional guilds, as
follows: 13 predatory, 11 phytophagous and four detritivorous species. The
occurrences and roles of the predators and saprophages in the outbreak
populations of A. rigidus are briefly discussed.
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INTRODUCTION

1?16 coconut scale insect (CSI), Aspidiotus rigidus Reyne, was officially
recorded by Watson et al. (2014) as a devastating diaspine pest of coconut in the
Philippines, causing prolonged outbreaks since 2009. Feeding injury by CSI is
characterized by yellowing and drying of leaves, reduced nutmeat formation, souring
of the coconut water and even death of the plants in up to six months (Watson et al.,
2014). Some infested plants show growth inhibition, with decreased leaf number
and leaf area, aberrations in leaf shape, abortion of flowers and nuts and consequent
yield loss (M.M. Navasero and M.V. Navasero, personal observation). As an example of
the severe damage caused by this pest, a coconut grower who used to produce an
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average of 35,000 nuts per harvest before the outbreak of A. rigidus saw his yield
reduced to 250 nuts in 2013, leading him to sell the dying trees to a lumber company to
mitigate losses.

Brief surveys of the CSI were carried out in March to August 2014 in the
CALABARZON area consisting of the provinces of Cavite, Laguna, Batangas, Rizal, and
Quezon, Philippines. A parasitoid of the genus Comperiella (Hymenoptera:
Encyrtidae), recorded for the first time in the country by Almarinez et al. (2014), was
consistently collected, causing up to 100 % parasitization of A. rigidus adults. A
number of predatory mites often co-exist with CSI, as observed by the authors, and
possibly also exert natural control of the pest at varying degrees, particularly at the
crawler stage.

The Philippine fauna of predatory mites are relatively well known, especially
those of the family Phytoseiidae. Taxonomic studies about these mites started in the
mid 1960's (Corpuz, 1966; Corpuz and Rimando, 1966) and at present this is the best
known predator group in the country, with 108 species already recorded (Corpuz-
Raros, 2005). Studies on other predatory families with plant-inhabiting members have
also been done resulting in records of 71 species of Cunaxidae (Corpuz-Raros, 2005,
2008), 53 species of Cheyletidae (Corpuz-Raros, 2000) and 18 species of Stigmaeidae
(Corpuz-Raros, 2005), among other groups. These studies were initiated in
recognition of the importance of predatory mites for natural or applied biological
control of phytophagous mites, especially Tetranychidae and Eriophyoidea, as well as
thrips and other small insects. Many other collected predatory mites belonging to the
Mesostigmata and Prostigmata (Krantz & Walter, 2009), samples of which are now
deposited in the Museum of Natural History, UPLB, await further studies.

The objective of this work was to conduct a survey to provide additional data on
the diversity of potential mite natural enemies associated with A. rigidus, to generate
additional information on the biodiversity in coconut agro-ecosystem.

MATERIALS AND METHODS

The survey was conducted between March and August 2014 in commercial
coconut farms and backyard plantations.

Field and horticultural crops as well as ornamental palms with typical
symptoms of CSI infestation were inspected. When proven to be infested by CSI, leaf
samples were taken and transported to alaboratory for immediate examination for the
presence of parasitoids, predators and mites. When immediate examination was not
possible, the samples were refrigerated and examined later, or placed in Tullgren
funnels for specimen extraction. Mites were mounted in Hoyer's medium on glass
slides; hard-bodied specimens were cleared in lactic acid before mounting. They were
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identified by the second author. Supra-specific levels are indicated according to Krantz
& Walter (2009). Voucher specimens will be deposited in the UPLB Museum of Natural
History.

RESULTS AND DISCUSSION

Table 1 shows a list of the mite species collected, along with species previously
recorded on coconut in the Philippines. A total of ten phytophagous species are
presently known on coconut from the country, distributed in several families as

Table 1. Mites recorded on coconut in the Philippines, including species (marked with an asterisk*)
associated withthe coconut scale insect, Aspidiotus rigidus Reyne, in CALABARZON.

REFERENCE TO FIRST

SUBORDER/FAMILY/SPECIES RECORD ON COCONUT

A. Order Mesostigmata
Family BLATTISOCIIDAE (predatory)
1. *Lasioseius sp.
Family PHYTOSEIIDAE (predatory)
2. *Amblyseius keni Schicha, 1987

3. A. largoensis (Muma, 1955) Corpuz and Rimando,
1966

4. A. tamatavensis Blommers, 1974 Corpuz-Raros et al.,
2005

5. Chanteius contiguus (Chant, 1959) Chant, 1959a

6. Neoseiulus longispinosus (Evans, 1952) Corpuz-Raros, 1989

7. *Paraphytoseius orientalis (Narayanan, Kaur & Ghai, 1960)

8. *Scapulaseius asiaticus (Evans, 1953)

9. *Typhlodromus (Anthoseius) diumbokus Schicha & Corpuz-Raros,

1992

B. Order Trombidiformes, suborder Prostigmata
Family CUNAXIDAE (predatory)

10. Armascirus taurus (Kramer, 1881) Rimando, 1996
11. Cunaxa lukoschusi Smiley, 1992 Corpuz-Raros and
Garcia, 1995

12. Scutopalus rugosus Corpuz-Raros, 1996 Corpuz-Raros, 1996
Family TETRANYCHIDAE (phytophagous)

13. Oligonychus velascoi Rimando, 1962 (probably the same as Rimando, 1962

Oligonychus sp. in present survey) :

14. Tetranychus fijiensis Hirst, 1924 Rimando, 1962
Family TENUIPALPIDAE )

15. Brevipalpus californicus (Banks, 1904) Corpuz-Raros, 1989

16. B. obovatus Donnadieu, 1875 Corpuz-Raros, 1989

17. B. phoenicis (Geijskes, 1939) Corpuz-Raros, 1989

18. Raoiella indica Hirst, 1924 (= Rarosiella cocosae Rimando, 1996) Rimando, 1996

19. Tenuipalpus orilloi Rimando, 1962 Rimando, 1962
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Table 1. Continued.........

REFERENCE TO FIRST

SUBORDER/FAMILY/SPECIES RECORD ON COCONUT

Family PHYTOPTIDAE (phytophagous)

20. Acathrix trymatus Keifer, 1962a Keifer, 1962a
Family ERIOPHYIDAE (phytophaous)

21. Notosthrix attenuata Keifer, 1963 Keifer, 1963

22. Scolocenus spiniferus Keifer, 1962b Keifer, 1962b
Family DIPTILOMIOPIDAE (phytophagous)

23. Dialox steliatus Keifer, 1962a Keifer, 1962a

Family CHEYLETIDAE (predatory)
24. *Cheletomimus (Hemicheyletia) wellsina (De Leon, 1967)

C. Order Sarcoptiformes, suborder Oribatida, cohort
Astigmatina
Family SUIDASIIDAE
25. *Suidasia pontifica Oudemans, 1905

D. Order Sarcoptiformes, suborder Oribatida, cohort
Brachypylina
Family CARABODIDAE
26. *Gressittolus sp.
Family SCHELORIBATIDAE
27. *Hemileius sp.
28. *Tuberemaeus singularis Sellnick, 1930

follows: two Tetranychidae (spider mites), five Tenuipalpidae (flat mites or false spider
mites), and four Eriophyoidea (gall and related mites) representing the families
Phytoptidae, Eriophyidae and Diptilomiopidae. The eriophyoids were collected by
staff of the Bureau of Plant Industry in Albay (now Philippine Coconut Authority) in the
early 1960s. Descriptions of species of this group were prepared by the then leading
authority on the group, H.H. Keifer (1962 a &b, 1963), at the peak of research interest
to determine the causal agent and possible vectors of coconut cadang-cadang disease
in the Bicol Region.

Of the phytophagous species previously reported, only Tetranychus fijiensis Hirst
and Olygonychus sp. were found in the survey. Both species are rather common in the
province of Laguna on a number of plants (Rimando, 1962; Corpuz-Raros, 1986,
1989). The limited number of phytophages found could have been due to the
dominance of A. rigidus, which displaced or prevented infestation of other
phytophages especially on severely damaged coconut trees, of which most of the
undersurface leaf lamina is usually covered by scale insects.

Reports of predatory mites inhabiting coconut are dominated by the family
Phytoseiidae, with cight species. Of the eight phytoseiids, four are recorded herein as new to
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coconut. Other predatory mite species belong to Blattisociidae, Cheyletidae and Cunaxidae.
Preponderance of predators among mites associated with A. rigidus-infested coconut
suggests that they may exert some regulatory role on populations of that pest. Many
mite families are known to contain biological control agents, but the Phytoseiidae are
the best known, easily mass-reared, and include several species that have attained
commercial status especially for the control of spider mites infesting greenhouse crops
(Gerson et al., 2003). These predators are polyphagous, feeding not only on spider
mites and eriophyoids but also on small arthropods including thrips, whiteflies,
mealybugs and scale insect crawlers (McMurtry and Croft, 1997). Another mite family,
Hemisarcoptidae of the cohort Astigmatina, includes species of the genus
Hemisarcoptes which are obligate predators of armoured scale insects (Diaspididae)
in many parts of the world, but are not specific to a particular scale prey. Females of
that genus feed on adult scale insects or their eggs, deposit their eggs on the adult scale,
and may serve as a key mortality factor, particularly in the absence of other natural
enemies (Gerson et al., 2003). However, species of this group have not been collected
in the Philippines.

Detritivorous species include the ubiquitous astigmatin Suidasia pontifica
Oudemans (Suidasiidae), and three species of oribatids belonging to the families
Carabodidae and Scheloribatidae which are all new records for coconut. A large
scheloribatid, Hemileius sp., was particularly abundant amongst the scales. The
presence of these detritivores on leaves even in very tall trees subjected to constant
strong winds is not surprising as many oribatids are known to be arboreal and abound
in the canopy of forest trees (Walter and O'Dowd, 1995). A number of arboreal
Philippine oribatids have been reported, including Tuberemaeus singularis Sellnick
on ornamental and fruit trees, here cited as a new record on coconut (Table 1). How
these oribatids get to inhabit very tall coconut trees was, at first, a puzzle. We surmise
that, aside from possibly being dispersed by wind or through phoretic association with
large flying insects, they start colonizing coconut trees at the seedling or the early
growth stages where they feed on dead organic matter that collects in between inner
bases of fronds and continue from one generation to the next as the coconut grows.
From the bases of fronds these detritivores expand their foraging arena to heavily
infested fronds with lots of dead decaying scale insects.

Several other species collected in the survey which cannot be identified with
presently available resources are not included in the list.

Notes on selected predatory species
1. Amblyseius keni Schicha

Amblyseius keni Schicha, 1987: 60 [Type: Darny Island, Queensland, Australia, ex
Plumeria sp.]; Corpuz-Raros and Garcia, 1994: 361.
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3.

DISTRIBUTION. Australia - Queensland (Schicha, 1987) and Philippines
(Luzon, Mindanao) (Corpuz-Raros & Garcia, 1994a) (as cited in Demite et al.,
(2014).

REMARKS. This species was first reported from the Philippines by
Corpuz-Raros and Garcia (1994) on many plant species, mainly forest and
fruit trees. It was subsequently collected from ornamental plants (Corpuz-Raros,
et al., 2005), for a total of 42 plant species now known to harbor this predator in
the country. It was previously reported from palm Areca catechu, but its
occurrence on coconut is first reported in this paper. It was kept in laboratory
mass colony using Suidasia pontifica Oudemans as prey. It would be interesting to
study its relationship with A. rigidus on coconut leaves.

Chanteius contiguus (Chant)

Typhlodromus (Typhlodromus) contiguus Chant, 1959a: 29 [Type: Tipo, Hong

Kong, ex Citrus leaves].
Typhlodromus contiguus: Corpuz-Raros, 1989: 317; Schicha and Corpuz-Raros,

1992: 69.
Chanteius contiguus: Corpuz-Raros, etal., 2005: 31.

DISTRIBUTION. Mainly Oriental, with records from the Philippines
(Luzon, Leyte, Negros, Mindanao, and Palawan), Singapore, Hongkong, South
China, South Japan and Taiwan; also known from north Japan and Madagascar
Island (as cited in Demite et al., 2014).

REMARKS. Chanteius contiguus was the first phytoseiid species reported
for the Philippine fauna, with one of the specimens coming from Los Banos,
Laguna on coconut, designated as paratype by the author of the species. It is the
most common and widespread Philippine phytoseiid, having been collected from
180 plant species, including cultivated crops, weeds and forest plants (Navasero
and Corpuz-Raros, 2014).

Paraphytoseius orientalis (Narayanan, Kaur & Ghai)

Typhlodromus (Amblyseius) orientalis Narayanan, Kaur & Ghai, 1960: 394 [Type:
Chembur, Bombay, Maharashtra, India, ex unspecified substrate].

Paraphytoseius orientalis: Matthysse and Denmark, 1981: 342.

Paraphytoseius multidentatus Swirski and Shechter, 1961: 114 [Type: Tai Po,
New Territories, Hong Kong, ex Bambusa sp.]; Schicha and Corpuz-Raros,
1985: 67; Corpuz-Raros, 1989: 306; Schicha and Corpuz-Raros, 1992:89.
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DISTRIBUTION. Semi-cosmopolitan, with Oriental records from the
Philippines (Luzon, Leyte, Mindanao), India, Malaysia, Pakistan, South China,
South Japan (Okinawa), Taiwan, and Thailand. Also reported from Argentina,
Brazil - Alagoas, Parana, Pernambuco, Rio Grande Do Sul, Santa Catarina, Sao
Paulo, Sergipe; Burundi; India - Maharashtra; Kenya; Martinique:; Mozambique
and Rwanda (as cited in Demite et al., 2014)

REMARKS. This predatory mite is rather common, with previous records
on 77 plant species including ornamentals, weeds, fruit trees and wild forest trees
(Navasero and Corpuz-Raros, 2014). Its occurrence on coconut is a new record.

4. Scapulaseius asiaticus (Evans)

Typhlodromus asiaticus Evans, 1953: 461 [Type: Bogor, Indonesia, ex unknown
habitat].

Typhlodromus (Amblyseius) asiaticus: Chant, 1959b: 80.

Amblyseius asiaticus: Corpuz-Raros, 1989: 306; Schicha and Corpuz-Raros,
1992: 60.

Scapulaseius asiaticus: Chant and McMurtry, 2005: 335.

DISTRIBUTION. Widespread in the Oriental Region with records from the
Philippines (Luzon, Leyte, Panaon); China - Guandong, Hainan, Jiangxi, Wuling
Mountain Region; Cyprus; India - Karnataka, West Bengal; Indonesia; Hongkong;
Malaysia; Singapore; Sri Lanka and Thailand; also known from Angola in the
Ethiopian Region (as cited in Demite et al., 2014).

REMARKS. Although this is one of the most common Philippine
phytoseiids, it has not been previously recorded on coconut. This brings to 74
species the habitat plants for this predator.

5. Typhlodromus (Anthoseius) diumbokus Schicha & Corpuz-Raros

Typhlodromus diumbokus Schicha and Corpuz-Raros, 1992: 79 [Type:
Cassamata nursery, Bangued, Abra, Philippines, ex Oroxylum indicum].
Typhlodromus (Anthoseius) diumbokus: Moraes, etal., 2004: 231.

DISTRIBUTION. Philippines (Luzon, Mindoro, Leyte, Guimaras, Palawan)
(Schicha & Corpuz-Raros, 1992; also cited in Demite et al., 2014).

REMARKS. This species is less frequently collected than other
phytoseiids, its habitats including only 16 plant species, as well as litter in natural
stands, bee hive and dust inside building (Navasero and Corpuz-Raros 2014). The
present collection on coconut is a new habitat record for the predator.
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