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Introduction

Since Deevey’s first report on the life table
for natural population of animals in 1947, many
investigators have made studies on the cons-
truction, description and analysis of age speci-
fic life tables for insects and other arthropods
of medical importance.

Hamilton(1948) made a list of 70 species
ranging from invertebrates to human beings,
and reported that in 80.0 per cent of these the
lifespan of the female was longer than that of

the male. His list includes a number of insect

A £A B WA Hplstel Fotdrh

species and in the majority of these the male
was listed as shorter lived than the female.

A study of Liles and Delong (1960) found
that presumably mated female Aedes aegypti
outlived virgin females by approximately 17.0
per cent when fed a non-egg-producing sucrose
diet. Conversely, virgin males outlived mated
males by about 30.0 per cent.

Subsequently, observations on the shorter
lifespan of male mosquitoes have been presented
by Wattal et al. (1961), Meillon et al. (1967),
Walter and Hacker(1974), Reddy(1976), Gomez
et al. (1977), Suleman and Reisen(1979) and
Yasuno and Razagopalan(1977).

*The results of this study werc presented at the 25th annual mecting of the Korean Socicty (or Parasitology in

1983.
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In general, female mosquitoes outlive males,
but this varies enormously, depending upon
many factors.

The purpose of this study was to estimate
the effects of mating and/or male-female asso-
ciation on the lifespan of adult Cx. p. quinque-
fasciatus, i.e., whether the males or females
and the

effects of egg production on longevity of the

live longer together or separately,

male mosquitoes.

Materials and Methods

The laboratory colonies used in this study
were originally obtained from Thithishima
which had been reared continously in the
laboratory of Medical Entomology, The Natio-
nal Institute of Health, Japan for 15 years.

The colonies of Cx. p. quinquefasciatus were
provided to our laboratory by courtesy of Dr.
Y. Wada in September of 1982, and maintained
for 25 generations as of September in 1984
under our laboratory conditions.

The colonies were maintained by allowing
adult females to engorge on a laboratory mouse
{ixed between two layers of softwire screeen
once a week.

The egg raft were deposited by females about
4 days later in the container of water. The
approximately 300 first larvae which hatched
these eggs were placed in an enamel rearing
pan containing 1.5 liter of distilled water.

The crushed powders of laboratory mouse
pallets were provided as a food for larvae.

When pupae appeared in about a week they
were collected with a pipette every day, and
transferred individually to small test tubes,
and then the numbers of emerging males and
females counted daily.

The size of cages were used to minimize any
effects of cage size or population density on the
results obtained. This measured 30%30>30Cm.

The effects of mating and/or male-female

association and egg productions on the longe-

vity of adult Cx.p.
tested by comparing six groups of male and

quinguefasciatus were

female.

All experiments were replicated three times
and performed in an insectary in which the
temperature was maintained between 24°C and
26°C and relative humidity was regulated bet-
ween 75 per cent and 85 per cent.

A 16L: 8D photoperiod was established with
five 40 watt fluorescent lights, and with 1.0
hour simulated dusk and dawn.

Adults were continuously offered 5.0 per
cent sucrose solution in flask with cotton wads
and changed to new solutions every 5 days.

Each morning all dead individuals were
removed and their sex determined and recorded.

The standard one way analysis of variance

was used to interpret the results.

Results and discussion

Cx. p. quinquefasciatus Say is a cosmotro-
pically distributed domestic mosquito which
has been incriminated in the transmission of
West Nile virus and found naturally infected
with Wuchereria bancrofti in China, Japan
and south-eastern Asia.

The biological studies for various species of
mosquito have been carried out extensively
many investigators,

As a result, a cosiderable amount of field
data and some laboratory data can be found
related to the biology, migratory habits, ma-
ting, dynamics of total population, and host-
seeking behaviour of many species of mosqui-
toes.

A study of Weidhaas et al.(1971) reported
information about the dynamics of a popula-
tion of Cx. p. quinquefasciatus. Also, Walter
and Hacker(1974) studied the variation in life
table characteristics among three geographic
strains of Cx. p. quinquefasciatus.

Additional observations on lifespan of Cx.

p. quinquefasciatus were presented by Reddy
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Table 1. Effect of mating or association and/or egg deposit on female lifespan of Culex pipiens

quinquefasciatus (1983)

Average days lived

Group

1 2 3 Average
Virgin females 38.15 58.24 64.64 50. 09
Females with equal number of males until male died 37.65 64.57 60.54  50.31
Females with equal number of males until male died
Con blood meal) 40.47 51.63 — 43,48
Females with multiple groups of males 20,04 42,77 33.59  35.34
Females with multiple groups of males (on blood meal) 34.40 39.82 39.53 37.80
Females with 1/2 of No. of males 37.76  46.14 — 41,91

(1976), Gomez et al. (1977), Suleman and Reisen
(1979), and others.

In the present study the effects of mating
or association and/or egg deposit on female
lifespan of Cx. p. quinguefasciatus were tested
by comparing six groups and listed in Table 1.

In the group of females associated with equal
number of males, the average lifespan of
females was longer than that of virgin fema-
les, whereas the repeated addition of young
males to a group of females shortened the
average lifespan of mated females or females
associated with males, compared with virgin
females,

The exact cause of the shorter lifespan of
females with males added on every one week
is not known, but thete are several factors
possibly related to being “bothered” excessi-
vely, and the physiological conditions.

Liles (1965) in the study on effect of mating
or association of the sexes on longevity in dedes
species reported that the mating or association
proved of benefit even if the time was as short
as one day, but the addition of new males
every two week proved detrimental.

Similar results have been obtained by Liles
and Delong (1960), and Suleman and Reisen
(1979).

In the groups of females given the opportu-
nities of a blood meal every one week, the
egg production of the mated females were
directly correlated with decreased longevity,
but in mated female lifespan when young males
were added every one week there was not a

decrease.
The results in this study are in agreement

with previous finding (Liles and Delong, 1960:
and Liles, 1965).

A study of Liles and Delong(1960) mentioned
the fact that the mated females lived about as
long as the unmated ones, in spite of greater
egg production, indicating a probable benefit
from the males or “male effect”.

The data shown in Table 2 present the effects
of mating or association of the sexes and/or
egg production on lifespan of two-week old
virgin females with males of different ages.

Of the six groups, two groups indicated a
lifespan decrease. They were the groups in
which the two-week old virgin females were
mated or associated with young males.

These data indicate that the addition of
young males to a group of older females must
be similar in order to result in a decrease in
female lifespan.

In the study of the longevity and producti-
vity of adult male and female mosquitoes,
Liles(1965) studied the effects of mating or
association of the sexes on longevity in Ae.
aegypti (L.). It was found that up to about
two weeks of age, association or mating with
males of similar age increased the life span
over that of virgin females even if the mating
or association period was as brief as one hour.

In this study of two-week old virgin females
with 13—14 days old males, the average lifes-
pan of females was longer than with the virgin
females.
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Table 2. Effect of mating or association of the sexes and/or egg deposit on lifespan of two
week old virgin females with males of different ages (1983)

Average days lived

Group

1 2 3 Average
Virgin females 36.74 41.43 44,24 40,66
Two week old virgin females with 13—14day old males until
male died 31.41 52.06 — 41.17
Two week old virgin females with 13—14day old males until
male died (on blood meal) 40.37 39.38 42.83 40. 48
Two week old virgin females with young males until male died 31.20 29.57 38.96 32.28
Two week old virgin females with young males until male
died (on blood meal) 35.87 - - 35.87
Two week old virgin females with young males for one day 38.86 42.65 36.64 39.92

Table 3. Lifespan of males confined with different numbers of females various lengths of

time in large cages (1983)

Average bays lived

Group

1 2 3 Average
Virgin males 65.92 63.28 70.88 66.70
Males with equal number of females 27.18 30.08 44.33  33.89
Males with 2X No. of females 33.14 34.36 32.90 33.60
Males with 1/2 X No. of females 34,39 — — 34.89
6-day-old virgin males with 6-day-old females until death 24.73  23.69 30.49 26.21
6-day-old virgin males with 6-day-old females for one day 32.16 30.46 27.92 30.11
9-day-old virgin males with 9-day-old females for two days 29.48 29.89 — 29.69
9-day-old virgin males with 9-day-old females until death 26.46  28.27 — 27.30

The results of the present study are similar
to those reported by Liles(1965).

The results presented in Table 1 and Table
2 indicate that the average lifespan of mated
females on blood meals was reduced 5.0 per
cent to 20.0 per cent below that of mated
{emales receiving sucrose only.

It has been known that the mated [emales
of mosquitoes, particularly where egg produc-
tivity is high, show a shortened lifespan
usually dependant upon the rate and extend of
egg production, and apparently related rather
directly to the nutritional drain caused by the
process.

The eflfects of the different age of the male
at time of mating or association the various
length of time with females, the presence of
different numbers of females on male lifespan

are shown in Table 3.

The average lifespan of unmated males was
longer than that of virgin females when the
sexes were reared separately on 5.0 per cent
sucrose solution.

The unmated males lived significantly longer
alone than when caged with females, but virgin
females lived longer when with males than
when alone.

These results are similar to those reported
by Liles and Delong (1960), Liles (1965), Sule-
man and Reisen (1979), and others.

The shorter lifespan of mated males in Cx.
. quinguefasciatus may be, in part, related
to the rate and extent of mating. The physio-
logical activity associated with the process,
such as increasing flying, as well as the drain
of nutrient reserves for sperm production may
account for the earlier deaths (Liles, 1965).

In the group of the males with equal number



— 90 —

I RRSCH 78 5515 1988

of females, they had more than 50.0 per cent
shorter lifespan than virgin males, This was
higher than usually recorded when insects are
placed together earlier. in adult life (Liles,
1965).

The results presented in Table 3 indicate
that althrough the average lifespan of unmated
males is longer than that of virgin females,
the male lifespan is shortened apparently in
proportion to length of time in association

with females.
Summary

A study of the eflects of mating or associa-
tion of the sexes on longevity in Culex pipiens
quinqguefasciatus Say has been conducted du-
ring the period {rom March to October in
1983.

The unmated males lived significantly longer
alone than when caged with females but virgin
females lived longer when with males than
when alone.

The repeated addition of young males to a
group of females shortened the average lifes-
pan of mated females or females associated
with males, compared with virgin females.

The average lifespan of mated females on
blood meals was reduced 5.0 per cent to 20.0
per cent helow that of mated females receiving
sucrose only.

It is concluded that although the average
lifespan is shortened apparently in proportion

to length of time in association with females.
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