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From July 1983 to June 1984, field collection of mosquito larvae has been undertaken in
our laboratory. Fifty species in eleven genera of mosquitos have been collected. Egg rafts of four
species of mosquitos of the genus Culex were collected from the field and were examined for
embryonic development. Only 1 of 75 collections of Culex pipiens quinquefasciatus was suspect-
ed to be cytoplasmically incompatible. Thus far we have found microsporidan parasites in three
species of mosquitosdedes albolineatus, Culex alis and Tripteroides bambusa. Each of these
parasites has a pansporoblast with 8 spores and presumably is in the Genus Amblyospora. The
microsporidans found in the former two species are very virulent, all infected larvae detected died.
The infection in Tripteroides bambusa is benign, infected larvae develop and survive as well as
uninfected larvae. We also have found a ciliate infection, probably a species of Lambornella in
Orthopodomyia -anopheloides; all infective larvae died. All of these parasites appear to be highly
host specific. Larvae of Armigeres magnus infected with Coelomomyces have also been collected;
all infected larvae died eventually.

INTRODUCTION

Problems présently being experienced in the control mosquitos have given an impetus to
search for pathogens and parasites of mosquitos which might be useful for control (Chapman,
1974; Chen and Lien, 1979; Hertlein et al. 1980). In spite of their potential for blologlcal con-
trol, the parasites in Taiwan that have been reported are mainly those of J.C. L1en he reports
Coelomomyces from 10 species (Laird and Lien, 1980) and a microsporidan from 1 species
(Lien, 1978). Three species of gregarines found in 4 species have been described by Lien and
Lavine (1980). Cytoplasmic incompatibility which was a means of eradication of mosquitoes
has also been considered (Barr, 1966, 1969) since this phenomenon was discovered by Marshall
and Staley (1937). So far there are no reports of incompatible egg rafts in the field in Taiwan.
Therefore we have examined mosquito larvae collected in various breeding habitats for the pres-
ence of parasites, and some egg rafts for incompatible eggs from July 1983 to June 1984. Field-
collected specimens of larvae, pupae and adults have been retained for reference purposes.

MATERIALS AND METHODS

Field collections have been undertaken in various breeding places in ditferent parts of Taiwan
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island. Collected larvae of mosquitos were taken to the laboratory and abnormal larvae were
separted to examine their parasites, we attempted to infect other larvae with isolated parasites.
Normal larvae were bred to adults, fourth-instar larval and pupal skins were mounted, and adults
were pinned. Egg rafts that we collected were allowed to hatch and the numbers of unhatched
eggs and their stages of embryonic development were recorded.

RESULTS AND DISCUSSION

1. Parasites of mosquito larvae

In August 1983 we collected larvae of Orthopodomyia anopheloides infected with ciliated
protozoans from water in bamboo stumps in Chu Shan Nantou. The ciliates, probably a species
of Lambornella, were pear-shaped and very large, about 100 u in length. They were seen in the
thorax and head of two larvae of 46 examined. As the infections progressed the ciliates became
numerous and could be seen swimming about in the thorax and abdomen. Both infected larvae
died and ciliates were seen swimming in the culture medium. Twenty eight apparently uninfected
mosquitos from the same collection were exposed to the free swimming ciliates and, of these,
three became infected. These larvae also died.

We have found microsporidan parasites in larvae of 3 species of mosquitos in Taiwan: dedes
albolineatus, Culex alis and Tripteroides bambusa. In each case the pansporoblast produced 8
spores suggesting that all of the parasites were in the genus Amblyospora. The microsporidan of
Aedes albolineatus was found in a dead third-instar larva. Since we had no laboratory colony of
Aedes albolineatus, we fed the spores to larvae of dedes togoi but none became infected. We
collected larvae of Culex alis from brackish water in rock pools in Chial.oSui and ChingWahShu
Pintung in September 1983, and in these, 8 of 1,449 larvae were infected with the microsporidan.
All infected larvae died. Pansporoblasts was about 8 u in diameter and the spores about 5 u in
length. In November 1983, larvae of Armigeres magnus infected with a species of Coelomomyces
were collected from water in bamboo stumps at PayYun, Taitung. All infected larvae died. All
of these parasites appear to be highly host specific. In all cases, infected larvae of one species were
found in association with uninfected larvae of other species and other genera.

2. Mosquito fauna

As described by Lien (1978), the occurrence of most mosquitos varies with.breeding habitats.
In our collections Aedes albopictus, Culex bicornutus and Culex p. quinquefasciatus were the most
widely distributed species. The greatest variety of mosquito larvae was found in water of bamboo
stumps, probably due to the nutrient food, constant moisture and optimal temperature. All
mosquitos collected are shown in Table 1. The breeding habitats associated with these larvae are
shown in Table 2. In our collections, larvae of Culex fuscanus and Culex halifaxii are predatory,
as are Toxorhynchites. Each larva ate about 80 mosquito larvae throughout the larval stage. These
two species are often associated with larvae of other species of Culex and may play an important
role in controiling the natural population of Culex mosquitos.

3. Survey of incompatible egg rafts

The egg rafts we collected include Culex pipiens quinquefasciatus, Culex bicornutus, Culex
fuscanus and Culex neomimulus either from buckets or from drainages in Paitou, Taipei. Their
hatch rate is shown in Table 3. Only one egg raft of Culex p. quinquefasciatus is suspected to
incompatible, in which about 93% (54/58) of eggs showed evidence of embryonic development,
indicating that the embryo died early in development. .
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Table 1. Specimens of field collection

Genus No. Species

Aedes 12 albopitus, aegypti, albolateralis, albolineatus, hatorii formosensis,
Jjaponicus, loi, malikuli, perplexus, pulchriventer, togoi

Anopheles 5 balabacensis, fulviatilis, lindesayi, sinensis, indefinitus

Armigeres 4 flavus, magnus, omissus, subalbatus

Culex 17  alis, bicornutus, brevipalpis, fuscanus, hainanensis, halifaxii, hayashii,
mimeticus, neomimulus, murrelli, pallithodorax, p. quinquefasciatus,
sasai, sitiens, spiculosus tritaeniorhynchus, vishnui

Heizmania 2 macdonaldi, reidi

Malaya 1 genurostris

Mimomyia 1 fusca

Orthopodomyia 1 anopheloides

Toxorhynchites 2 aurifluus, manicatus

Tripteroides 2. aranoides, bambusa

Uranotaenia 3 annandalei, macfarlanei, novobscura

Table 2. Breeding habitats associated with mosquitos

Breeding habitat

Genus or species of mosquitos

Bamboo stump

Rock pools
Brackish water
Fresh water

Crab holes

Plant leaf axil

Tree holes

Artificial containers

Aedes, Armigeres, Culex, Heizmani}z, Mimomyia, Orthopodomyia,
Toxorhynchites, Tripteroides

Aedes togoi (northern, eastern), Culex alis (southern), Culex sitiens
Aedes japonicus, Culex pallithodorax

Uranotaenia

Armigeres, Aedes, Malya

Aedes, Culex bicornutus, Culex brevipalpis

Aedes albopictus, Culex pipiens, Culex sasai
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Table 3. Examination of egg incomptibility in Culex mosquitos

Species No.Egg  Av. egg No. egg Hatch
rafts size Hatched Dead Infectile rate
quinquefasciatus
A.73 158 11,078 455 143 0.949
B. 1 72 12 39 0.585
C. 1 0 54 4 0
bicornutus 2 166 327 3 1 0.988
fuscanus 3 77 214 0 17 0.931
neomimulus 2 238 476 30 2 0.937
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