NATURAL PARASITES OF MOSQUITOES IN INDIA.
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(Read at Symposium, August 27-28, 1937.)

Several organisms have been recorded as parasites of mosquitoes, but only
a few of them appear to be of importance in the economy of nature in the
control of mosquitoes. One should, however, differentiate hetween parasites
and epiphytes which do not obtain their nutriment from the host, as for
example Characium anophelesi and Vorticelle. Sometimes certain saprophytes,
as for example the fungus Saprolegnia observed frequently on dead larve,
are mistaken for parasites. Such fungi are really saprophytie and they come
in only after the death of the larva,

The parasites recorded fall into the following groups: (1) Bacteria,
{2) Fungi, (3) Protozoa, (4) Nematodes, (5} Trematodes, {6) Insects, and
{7} Acarines.

Perroncito observed an organism resembling Leplothrix buccalis infesting
Anopheles maculipennis, but no other bacteria have been recorded as causing
any morbidity in mosquitoes. Among fungi, the Entomophthoracex are
known to cause death in adult mosquitoes. Liston (1901) mentioned a fila-
mentous fungus resembling Trickiphyfon in dnopheles larve. Laveran (1902)
observed a veast. in the body cavity of Anopheles maculipennis. Vaney and
Conte observed Bofryiis bassiana in larvae of Culex pipiens. Keilin (19213)
described Coelomomyces stegomyice in larve of Stegomyia scutellaris and
Ivengar {1936) described two spocies of Coclomomyces parasitic in Anopheles
larvze.

Protozos : Jaffe (1907) observed a spirochaete (Spirochaeta culicis) in
the gut of mosquito larves in Germany, and Sergent and Sergent (1906) observed
a4 similar organism in larve of Anopheles maculipennis in Algeria, Their
pathological importance is not known. A gregarine (Lenkesteris culicis)
parasitic in mosquito larve was studied by Wenyon (1911). Leger and
Dubosq (1962) found a Diplocystis infesting mosquito larve in Corsiea. A
schizogregarine (Caulleryelle anopheles) was observed by Hesse (1918) in
larvee of Anopheles bifurcatus in France. Among micresporidia & large number
of forms was found to parasitize mosquitoes (Kudo, 1924). The genera con-
cerned are Thelohania, Nosema, Plistophora and Stempellia. Among ciliates
Keilin (1921a} found Lambornella stegomyiz in the hemocele of Stegomyia
scutellaris in Malaya, Species of Crithridig have been observed in the gut of
mosguitoes but they do not appear to cause any morbidity in the hosts,
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Trematodes : Larval trematodes have been ohserved in mosquitoes and
often cause the death of the host (Sinton, 1917). The further development of
these trematodes appears to be in the body of fish (Soparkar, 1917).

Nematodes : Several observations indicate that genera helonging to the
family Mermithide are frequent parasites of mosquito larve and adults
{Iyengar, 1929a). They cause a fair degree of mortality.

Acarina: Several genera belonging to the family Hydrachnide have
been observed as ectoparasites of mosquito larve and adults. The forms
found on mosquitoes are the larval stages of these acarines ; their adult stages
are aquatic and free-living.

Insecta: Only one insect, Culicoides anophelis, has been observed parasitic
on mosquitoes. This midge is an ectoparasite of adult mosquitoes and sucks
the body fluid of the host, but it does not kill the host. It remains fixed to
the abdomen of the mosquito by means of its mouth parts. The larve are
free-living.

In the above list, many of the parasites are of doubtful importance as
agents in the control of mosquitoes. Considering the incidence and the
morbidity caused in the hosats, the following are of importance in India:
(1) Coelomomyces, (2) Microsporidia, and (3) Mermithide.

1. Coelomomyces.

This genus is probably allied to the Chytridiales but its affinities cannot
be determined until the sexual phases are known. We have two species in
India, C. indiana and C. anophelesica, both of which infest Anopheles larve
and adults and cause considerable mortality. Several species of Anopheles
have been observed to be susceptible to this infection. The vegetative forms
consist of multinucleated mycelia in the heemocele of the mosquito and are
attached to the fat body by means of minute hyph=. Sporangia are formed
by apical constriction of the mycelium. A heavily infested larva is filled
with numerous yellowish sporangia. The infection is fatal to Anopheles
larvee, and the pathological changes consist of the disappearance of the fat
body and the suppression of the development of the imaginal buds. The larva
ia generally killed before pupation.

2. Microsporidia,

Three genera of Microsporidia were recorded by me infesting mosquito
larvee in India, namely, Thelokania, Nosema and Plistophora.

Nosema attacks the spithelial cells of the midgut while the other two genera
infest the adipose tissue of mosquito larese, These parasites cause consider-
able mortality in the infected hosts (Iyengar, 19298). In heavily infected larve,
the further development of the larva is arrested and the larva dies liberating
the gpores into the water. Their life-histories consist of a schizogonic cycle
and a sporogonic cycle. In Nosema, the spore mother cell forms g single spore,
in Thelohania it forms an octospore, while in Plisiophore it forms more than
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16 spores. Thespores are minute and dehisce by extrusion of a polar filament,
a characteristic of this group. The infection happens through swallowing the
spores.

3. Mermithide.

These worms live in the hamocele of the host and cause considerable
mortality. The parasitic siages are the larval phases, the adults being free-
living and short-lived. The life-history of Mermis parasitic in A4nopheles
larvee was described by Eyengar (1828). These worms escape into the water
by rupturing the body-wall of the larva. After some time in the water, they
hecome sexually mature and give birth to numerous young larve which
swim about in the water, This is the infective stage and they gain entrance
into the hamocele of & new host by piercing through the euticle of the larva,
The species infesting mosquitoes in India have not been specifically determined.

These three groups constitute, in my opinion, the parasites that play a
significant role in the natural eontrol of mosquitoes in India. Our knowledge
of these different parasites is admittedly meagre ; further studies are indicated
in regard to their distribution, incidence, life-history, and ecology., Until
further information on these points is availablo, it is difficult to answer the
question which comes to one’s mind, ® Can thesc parasites be utilized for a
biological control of mosquitoes ?°

REFERENCES,

Hesse, E. (1018}, C.R. Acad. Sci., CLXVI, p. 569,
Iyengar, M. 0. T. {192%a). Trans. F.E.AT. M., 7th Congress, II1, p. 128,
Idem. {19208). Ibid., II1, p. 136.
Tdem. (1936). Parasitology, XX VIL, p. 440,
Jaffe, J. (1907). Archiv. f. Protistenkunde, IX, p. 100,
Keilin, D. (192ta).  Paresttology, X111, p. 216.
Idem. (19218), Ibid., X111, p, 225.
Kudo, R. (1924). Hlinois Bisl. Monographs, IX, Nos. 2 and 3.
Laveran {1902). (.R. Sec. Biol., LIV, p. 233.
Leger, L. and Duboscq, O. (1802). Quotod by Keilin (1921d).
Liston, W. G. (1901). Ind. Med. Quz., XXXVI, p. 364.
Sergent, Ed. and Sergent, Et. (1906}, C.R. Sce. Biol., LX, p. 201.
© Binton, J. A. {1917}, Ind. Jour. Med, Res,, V. p. 192,
Soparkar, M. . (1917}, Ibid., V, p. 512.
Wenyon, C. M. (1911).  Parasifology, IV, p. 273.



