
1IIE BIOLOGY OF TOXORHYNCHITES SPLENDENS (WIEDEMANN)
(DIPTERA: CULICIDAE) AND ITS POTENTIALITY AS A BIOLOGICAL
CONTROL AGENT TO OTHER MOSQUITOES.

M. Elias' A Begum2, N. Saleeml, M. M. Rahman2, R. U. Ahmed1, Z.
Dewan1, AJM M. Rahman3 and AHMA SattarU Departments of Entomotogy1,
and Epidemiology3, National Institute of Preventive and Social Medicine
(NIPSOM), Mohakhali, Dhaka-1212, Bangladesh and Department of Zoology2,
University of Dhaka, Bangladesh.

SUMMARY

The duration of pre.ovipositign, egg stage, larval instars and pupal stage
including adult life-span of Toxorhynchites spJendens (Wiedemann) and its pre-
dation over the larvae of Aedes aegypti have been reported. The average larval
duration of the predator was 17.5 ISD 1.28 days, during this period average
256.64:1::SD 20.88 and 1735:1::SD 43.0 Ae. aegypti larvae were eaten and killed
by the individidual Tx. spJendens showing the eating and killing rate by tbe
predator larvae as 1465 :!::SD 1.19 and 9.91::I:SD 245 per day respectively.

INTRODUCllON

The predator mosquito Toxorhynchite.v spJendt'ns is distributed over many
South East-Asian countries including Bangladesh (Ameen & Talukder, 1974;
Aslam Khan and Institute of International Medicine, 1971; Barraud 1934;
Geethabai et aI., 1981; and Nasiruddin, 1952). The predatory habit of Tx.
splelldens plays an important role as a biological control agent in suppress-
ing the mosquito population in certain favourable ecological situation (Pal and
Ramalingam, 1981). Moreover, it has !'hown to be a very suit"lble laborat ry
experimental host for the detection and propagati n of dengue ,irusl's (Wa:ts
el aJ, 1982). Although its biJlngy. pred.ltnry potenti LIs and/or l:ionolUics
have been studied in Ind ia, Thailand, Singapore and else\\h~re (Chan, 1968;
Darakanath er al., 1975; Furumizo et al., 1977; Furumizo and Rudnick, 1978 ;
Geethabai et aI., 1981), no such studies has been done in Bangladesh. With
this end in view, the present study on its bioloy and larval predation was
carried out in the laboratory during 1985.86 at controlled laboratory condi-
tions
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MATERIALS AND METHODS

The studies were conducted with Tx. sp/endens being maintained in the
laboratory of entomology department, National Institute of Preventive and
Social Medicine (NIPSOM), Dhaka. It was, however, obtained from Mi-Mi-
Khin of Burma during 1980. The laboratory conditions were maintained at
26::1:rC and 70-80% RH. The pupae of Tx. splendens were isolated from
the main cage in a pair (one male and one female in each) to study
its pre-oviposition period and the adult life-span. Ten such individual pairs
in 10 different cages were studied. They were fed with glucose mixed with
Vitamin-B Complex soaked in a cotton pad kept on petri dish inside the cage.
The females were all owed to oviposit in a smaIl round tin pot (6 cm x 6cm
diameter) blackened with coaltar containing tap water. The pre-oviposition

period of each female and the eggs laid in each day by individual female
were counted and recorded.

For observation of the life-cycle, a total of 16 egges were separated
and all owed to hatch in individual bowl made of China clay. The predator

larvae (Tx. sp/endens) were fed with the prey larvae of Ae. aegypti obtained
from a colony maintained in the same insectary. On the first day, 20 Ae.
aegypti larvae were given in each bowl (5 cm x 5 cm) having one Tx.
splendens. This ratio (I :20) of predator and prey larvae were maintained
on successive days by adding Ae. aegypti larvae after consumption in each
day in each bowl.

RESULTS AND DISCUSSION

The average pre-oviposition period of Tx. sp/endens was 13.3 days (range
3.1-27.3) in average in this experiment. In India, Geethabai et 01. (1981) at
28 :t:rc and RH 60-75% found the first pre-oviposition when the females
were 4 days old. Furumizo and Rudnick (1978) observed the average pre-
oviposition period as 6 days. Furumizo et al. (1977) found the period as 5-8
days at 26°C. The average pre-oviposition period in the present experiment
was more than that found by Geethabai et al. (1981) and Furumizo and
Rudnick (1978).

The average duration of the egg stage was 2.1 (range 1.8-2.3) days (Table-I).
Chan (1968) reported the average duration of egg stage as 1-5 days (range 1-2).

The average duration of the first, second, third and fourth instar larvae
in this experiment were 1.9 (range 1.8-2.0), 2. I (range 1.9-2.2), 3.6 (range
2.9-4.1), and 9.8 (range 8.6-11.9) days respectively (Table-I). The average
duration of alI the four larval stages were thus found to be 17.5 (range
15.3-20.1) days. Chan (1968) found the duration of larval stage as 34.6 days
(range 13.5-52.0). Geethabai et al. (1981) found the same as 10-15 days.

16



Vol. XIV. No. I BIOLOGICAL CONTROL AGENT-ELIAS ET AL.

The average duration of the pupal stage was 5 9 (range 5.0-6.7) days
tTable-I). Chan (1968) obse!'ved the same as 4.6 days (range 4-12). Furumizo
and Rudnick (1978) reported the period as 12.4 days.

The average duration of egg hatching to adult emergence in our experi-
ment was thus found to be 23.4 (range 20.3-26.8) days (Table-I). According
to Chan (1968) the period was reported to be 39.2 days (range 17.5-57.0).
Geethabai et al. (1981) reported the duration of egg to adult as 16-18 days,
while Furumizo and Rudnick (1978) observed the same as 19.4 days.

Table-I. Observations on the life-cycle of Toxorhynchites splendens
0 ______

16

Duration in days
Average~SD Range ---

2.1 ::f:0J>3- - .'1.8 : "2.3-

Stage/Period No. of observations

-Egg
Larva:

1st Instar
2nd Instar
3rd Instar
4th Instar- --------

_~<:t~IJ~~rva~stars)

~~
Egg hatching to adult
emergence---*

------------ --- --._-

16 I. 9::f:0.04
IQ 2.1 :f:0.24
16 3.6::f:0.49
14 9.8:!: 1.02-----------

~__. 17.5:1:1.28
II 5.9:f:0.47

1.8-2.0
1.9-2.2
2.9-4.1
8.6- 11.9----

15.3-20.1---
5.0-6.7

11 23.4::1:I 37 20.4- 26.8-- _.

The differences of the duration of different life stages obtained in the
experiments were might be due to nutritious intake. The variations in the
development rates might also be due to the container size, the density & the
size of the prey larv~e offered, and the temperatures.

The average number of eggs laid per female was 135.0 (range 63-240)
in the present experiment. Geethabai et 01. (1981) observed the same as 97.8
(range 83-116).

In tbe present observation the average life-span of the female was f~und
57.1 days (range 24.2-124.2), and tbat of male was 47.5 days (range 12.2-131.5).
Geethabai et al. (1981) reported the female life-span as 14 days (range 4-22),
where as Furumizo and Rudnick (1978) observed the famale life-span as 20.8
days, and male life-span as 20.4 days at 26°C and 78% RH.

The higher numDer of eggs laid per famale and longer longivity as
observed in this experiment than those of Geethabai el al. (1981) and Furmizo
and Rudnick (1978) were might be due to nutritious supply of food (Glucose
mixed with vitamin B-Complex).
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The predation of Tx. splendens has been presented in Table-II. It was
observed that the 4th instar predator larvae ate more prey larvae (average
136.71 ::t SO 17.72) than the other instars; followed by 3rd (average
58.42 :i: SO 15.68), and 2nd (average 37.0 :l: SO 6.88) and 1st (average
24.5 :l: SO 5.3) instars respectively. However. Geethabai et aJ. (1981) observed
the consumption order as 4th, 3rd, 1st and 2nd instars respectively.

The average number of prey larvae eaten by the predator larvae during
its larval life-span (average 17.5 days; Table-I) was found to be 256.64 :l SD
20.88 showing the average feeding rate of 14.65 :i: SO 1.19 per day. The
feeding rate per day was found to be higher in second instar (17.61 :I: SD
3.27) followed by third (l6.22 :f: SD 4.35), fourth (13.95 :l: SD 1.8) and
first (12.89 :l: SD 2.8) instars respectively (Table-II).

The average killing records of the predator larvae were observed to be
as 168.14 :I: SD 44.18 by fourth instar larvae followed by first (aver~ge

Table-II. Observations of Predation of Toxorhynchites sp/endens on the prey
larvae of Aedes aegypti

Preda- Num- Feeding Rate OC-PredatorJ(fffing rate of Predator
tor's ber No. of -Average Average-Num- Average No. Average

Larval Ob- prey No. eaten rate 01 ber of killed rate of kill-
Ins- serva- larvae during a feeding pray during a ing per

tars tions eatcn stage:f:SD per day larvae stage:f:SO day:iSD
:I:SD killed----.

343 24.501: 5.3 12.89:1:2.28 34
518 37.0:l: 6.88 17,611:3.27 31
818 58.42::t 15.68 16.22:1:4.35 10

1914 136.71:!: 17.72 13.951; 1.80 2354

Total 14 3593 256.64:!:20.S8 14.65:1:1.19 2429

1st
2nd
3rd
4th

14
14
14
14

2.83:f: 1.99 1.48:!::1.04
2.58:!: 2.77 1.221:1.32
2.50:f: 1.29 0.69:1~0.36

168.14:f:44.18 17.15:f: 4.50
---

173.50:l:43.0 9.91 :f:3.45- --.---------------- ---

2.83 :I: SD 1.99), second (average 2.58 :l: SO 2.77) and third (average
2.50 :f: SD 1.29) instars respectively. The average number of pray larvae
killed by the predator larvae during its larvae life span (average 17.5
days: Table-I) was observed to be 173.5 x SD 43.0) showing the average
killing rate of 9.91 -J: SD 2.45 perday. This killing rate was found, however,
mainly in the fourth larval instar (17.15 :t SO 4.5 per day) followed by
first (1.48 :I: 1.04). sccond (1.22 :f: SD 1.32) and third (0.69 ::!:: SD 0.36)
instars respectively (Table- U).

The prcdatory habit in this experiment was observed to be higher than
that of Geethabai et al. (1981). However, the feeding, killing and development
rates were possibly varied as a function of the container size, the density and
size of the prey offered, and the temperatures at which the tests were conducted.
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Although the species appears to be a potential predator for mosquito
control, the field studies conducted by Nakagawa (1963) in Hawaii and by
Yasuno and Tonn (1970) in Bangkok did not show a prclOhing biologicdl
control agent. However, considering its potential prodatory habit, further field
observation in different ecological situations could be tested. Moreover, Focks
(1979) suggested that Toxorhynchites could playa significant role in the con-
trol or suppression of vector mosquitoes in certain favourable ecological situa-
tions. Pal and Ramalingam ( 1981 ) also concluded that Toxorhynchites had
shown a promising and effective biologcal control agent both in the labora-
tory and in the field.
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