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Abstract. This paper presents an idea of biological cormfainosquitoes by their predators, the

planarians. The suggested technique for biologicaltrol would be of special interest, because
unlike pesticides, it does not cause secondaryr@mviental effects as pollutant. The aim of the

paper is to demonstrate the potential applicatibplanarians as predators of the mosquitoes at
their developmental stage.
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Introduction mosquito larval habitats and the ful@pelomomyces
and Culicinomyces(Meritt et al 1992, Clements

In India, the status of mosquitoes, as the carrid992) are also in practice for such purpose. Rarasi
of different parasites and acting as secondary dfost nematodes have also been suggested for biological
different diseases is a menace to human existene@ntrol of mosquito larvae. The dragonfly larvae
They are indirectly fostered by the inexorable ¢bnd (Sebastiaret al 1990), the water boatmaiotonecta
ion of the society to grow, increase number andesonfGuthrie 1989), the magnificent predatory mosquito
times even to the extent of causing baneful effect.oxorhynchitesand fishes such as the mosquito fish
This is necessarily due to the ignorance of the lifGambusia affinisor the guppyPoecilia reticulata
cycle of mosquitoes by the common men. QOils an(Cutris 1991) are some of the potentially useful
insoluble surfactants such as Arosurf '"Monomoleculpredators for control of the mosquitoes.
ar Surface Film', insect juvenile hormone analogues The purpose of the present work is to demon-
such as methoprene, and natural enemies can $igate as to demonstrate how the larvae of the
introduced as biological control agents (Laird andnosquitoes can be destroyed by planaringesia
Miles 1985) against the aquatic stages of moscglitodoengalensis which feed on them. A suitable
Certain pesticides and chemicals can significantfgchnique for biologically controlling the develop-
and effectively control the population of mosquitoe ment as well as checking the population of
The chemicals, however, pollute the entire water ghosquitoes has been adopted by producing large
the breeding areas, causing additional environrhentaumber of its predators. In this context, planasija
problems. the free-living helminthes play a very importanieto

These harmful chemicals can no doubt destroyhese organisms can be cultured very easily in the
the mosquitoes but at the same time directly/intire Stagnant — water ~ with ~ other  microorganisms
ly being accumulated in the different members ef th(Kawakatsuet al 1983, Adityaet al 1989, 1991)
food chain and get magnified causing damage to t@d also in ponds and lakes. They breed by both
members of higher tropic level. The ‘biologicalasexual (by binary fission, Adityat al 1987) and
control’ becomes very effective measure to avoigexual processes and these organisms are carrgvorou
such hazards. Microbial control agents includingn habit (Kawakatsiet al 1975) and can tolerate a
bacteria such a8acillus thuringiensis israelensis temperature range up to 32°C.
which is commercially available for application to
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M aterials and M ethods Agri-Food Canada Insect Identification Sheet Ng. 86
1983). Each life-stage/larval-stage (egg—Ilarva—
The culture of the mosquitoes (bo#mopheles pupa) of two groups is exposed separately intcelarg
and CuleX and their predators (Planariaugesia petridishes (6" diameter, depth 1") containing ysda
bengalensis is being maintained in the laboratorystarved planaria in the culture medium.
separately. The cement cisterns and some large Experimental design is set up into two batches.
containers with wide-open mouth are used for thifach batch possesses three numbers of large
purpose. petridishes (6" diameter, 1" depth) each one
The planarians being maintained in small tanksontaining 5 numbers of 7 days starved matured
(1.5 x 1’ x 1.8) / enamel trays (1x 6" x 1.5") and planarians. Each life stage (egg—larva—pupa) of 50
with proper and careful handling and with foodnumbers ofAnophelesmosquitoes is exposed to the
supplement might yield to considerably increaseglanarians of the first batch of the three pethdss
number within short time. The planarians are uguallseparately. In the same manner, each life stage of
supplied with fresh goat liver twice a week andmft Culexmosquitoes is exposed to planarians of second
feeding on every occasion the culture medium ibatch of three petridishes containing planaria.s€lo
changed regularly. Normally they reproduceobservation is made at each hour. It is important t
asexually by binary fission which takes place adl minote that number of larvae ingested by the planaria
night (Ghosh 1988). The reproduction by sexuas measured by counting the larval exoskeleton at
means takes place during breeding season extendgach hour of interval. This experiment is repeated
from November to March. They are hermaphrodit¢hree times for accuracy.
but cross-fertilization is the rule. They produce
cocoon and each cocoon liberates four to siResult and Discussion
juveniles which grow and attain maturity in coucge
about 30 days. The young planarians can subsist Continuous observation has revealed that the
upon the prey and lead their independent life. Thelanarians have selective choice for the eggsflarva
maintenance and culture of planarians (Fig. 1) amgupal stages and at the same time for the different
less expensive as they can live on goat liver/dlk groups of mosquitoes. It has been observed that in
egg as ready-made food during culture anboth casesAnophelesand Culey larval forms are
experimental work. They require careful handlingnore palatable to the planarians than the othendor
during summer periods (above°8) when they are i.e. eggs and pupa. It also has been noticed hieat t
kept in cool temperature. planarians generally avoid very small mosquito
larvae (first stage of larval form) because of tthi@st
movement. Out of the different stages of larvaifer
of the mosquitoes, planarian mostly prefer 2nd and
3rd stage of larval form of mosquitoeAnppheles
and CuleXy where the exoskeleton does not get so
hardened as the last one (i.e. imago/adult). In the
experimental set up it is noticed that five starved
planaria can feed 25 number Afiophelesmosquito
larvae within first 6 hours and the second 6 hours
these planaria feed only 8 number Ahopheles
larvae. But in case dfulexlarvae, it has been found
that five starved planaria can feed only 10 nunafer
Culex larvae within first 6 hours which is very less
than the intake oAnopheledarvae and as the time
passes the feeding rate is also declines (Table 1).

Fig. 1 Photograph showing a group of moving plaaresiin a
culture

able 1. Comparison between the intake/feedingaofae of
ifferent species of mosquitoes by five numbersplafnarian
(Dugesia bengalensis

The different groups of mosquitoes are kept i@
different cisterns. They are allowed to lay eggsten
surface of the water of the tanks covered with mylo

nets in the experimental condition. Mainly two el (T T T T T-Telel=
groups of mosquitoesAnophelesand Culex are <35 SIEISISlslslslslsls
cultured separately. The food of mosquito larvae (s 31&|&|F|B|8|R|IB|&|=|a|S
the mixture of yeast and sugar, in the ratio ofandl | Anophele| 12 | 4] 1] 5 3l | -1 4 ] 3 1
it is served at 4 to 5 days interval (Agricultuneda | Culex 6 | 1] -] 1] -[ 2 1 4 41
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Table 2 also support that consumption rate dFig. 3B) the larva strongly and inserts the pralms
first 6 hours of Anopheleslarvae is much higher through any terminal end (mouth or tail end) of the
(52.08%) than that that of ti@ulexlarvae (20.83%) larva and sucks the entire fluid. After the mehg t
by the planarians. From this observation it is iclegplanarian leaves the exoskeleton and goes down the
that the planaria prefers and has a distinct chimice floor of the container. Therefore, it will not be
the Anopheledarvae than that o€ulexlarvae (Fig. unlikely that the planarians in large number wél &f
2). This type of food preference might be due ® thgreat help in eradicating the mosquitoes from the
larval posture (parallel to the water surface) Wwhiclocality effectively.
helps the planaria to hold or attack and capture
Anopheleslarvae easily when the hungry planaria
float on the water surface. Planarians usually move
by creeping on the substratum or simply by
swimming or floating on the surface of the water.
The Anopheledarvae remain in floating posture and
it becomes easier for the planarians to have eptrée
them. It is not clear as to why the planaria doas n
prefer the eggs and the pupal stages of both the
mosquitoes but the disliking of pupal stage might b
the harder chitinous cuticle.

Table 2. Rate of consumption of different mosquétvae by the
planarian at first and second 6 hr

First 6 hr Second 6 hr
Anopheles 52.08% 16.67%
Culex 20.83% 10.42%
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101 & 1042 Fig. 3. Photographs showing the prey-predator icelahip

\ between mosquito larvae and the planarians; natepthnaria

0 : AN . moving towards the larva for attacking and in otlierhas

First 6 hr Second 6 hr captured the prey (A). A planarian has encircleg phey and is

Fig. 2 Comparision of % of feeding of different &/pf mosquito feeding (B). [Pl — Planaria,, Ml — Mosquito larva]

larvae by the planarian (D. bengalensis)
The result would directly be applicable for

The planarians had been reported to play tking remedial measure to counteract the harmful
paramount role in maintaining the water quality irpopulation influx of the different parasites of
Europe (Kenk 1972). Various literatures ardifferent disease bearing mosquitoes in the country
available in this particular field (Curtis 1902, The surface-active agents can help to disrupt the
Teshirogiet al 1981, Reynoldson 1981). Kawakatsusurface forces that enable mosquito larvae to ladng
et al. (1980) are of the opinion that the planarianthe water surface, and help to reduce these the
can maintain the water quality by destroying défer population of mosqauito larvae. Guthrie (1989) has
microorganisms, larvae of different animals inchgli been described the natural history of some surface-
chironomids and those of a few species oflwelling insects and outlines methods for exploring
mosquitoes, includin@ulex The fasting planarians the effects on them of contaminants that alterasarf
move very fast along the floor margin of theforces. It has also been reported that the baateriu
containers and very often float to the surfacehef t Bacillus thuringiensis israelensiss used as a
water in search of any prey (Fig. 3A). The mosquitonosquito control agent, sometimes in combination
larva is captured by the planarian which encirclewith a surface-active agent that helps to hold the

TISCIA 34 17



bacteria at the surface where the mosquito lanithe wCurtis, C. F. (1991): Control of disease vectorthiacommunity.
come in contact (Meritet al 1992, Clements 1992).  — London: Wolfe Publishing Ltd. o

Sih (1986) has also suggested that mosquito larv&80sh. P- (1988): Studies on some aspects of byoligtology,
alter their dive timing in the presence of certain histochemistry ofDugesia bengalensi&awakatsu from

. . West Bengal. - Ph. D Theiss, University of BurdwiVest
predators, perhaps reduce their vulnerability by gengal ,n?,ia, Y

spending less time in the region where predat®s agythrie, M. (1989): Animals of the surface film. Naturalists'
most likely to find them and that this predatoreeff Handbooks 12. Slough: The Richmond Publishingl®.
is mediated by a water-borne chemical. Such type &bwakatsu, M., I. Oki, S. Tamura, T. Yamayoshi ahdK.
behaviour has not been noticed in this case. The Aditya. (1983): A new freshwater planariabugesia
planarians in turn are non-pathogenic, harmless, bengalensis Kawakatsu from West Bengal, India
nontoxic and easy handling creatures. Kawakatsu Slﬂrbgegﬂ?’ lT_Eg'ad'da' Paludicola). — Bull. Bieggr. Soc.
al. (].'980).have also reporteq about the preqator_pr%)éwakatsu, M., T. Hirao and Mackfira. (1975): Tleifia of the
relationship between planarians and mosquito larvae " jnsyiar cave in west Japan. — Bull. Natn. Sci. nger. A
respectively. This interesting phenomenon suggests (zool). 1, 77-84.

that the planarians like mosquito larvae and thallsm Kenk, R. (1972): Fresh water planarians (Turbel)af North
drains, and the swamp areas are ideal breedimg site America. Biota of Fresh water Ecosystem identifarat
of mosquitoes where planarians could easily live an ~ manual. U.S. Government printing office. — Washamgt

multiply. The planarians become the predator of thgwaztgﬁ(')&'x'é'sj' Hauser and S. M. G. Friedri(980)
mosquito larvae in natural condition. Morphological, Karyological and Taxonomic studiégresh

The study of planaria with reference 10 \yater planarians from South Brazil. — Bull. Fujiowen’s

destruction of mosquitoes at least for checkinthef College. (18). Ser. 11, 129-151.

same is expected to have great promise to theird, M. and J.W. Miles. (1985): Integrated mosquéontrol

biologists in general and people at large. methodologies. Volume 2. Bio-control and other watove
components and future directions. — London: Academi

Press.
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