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EFFECTS OF AIR CURRENTS UPON LIFE SPAN
(LONGEVITY) OF ADULT AEDES AEGYPTI
(L.) IN THE LABORATORY'

E. M. McCRAY, JR.,2 T. L. McCRAY 3 anp H. F. SCHOOF 2

IntroDUCTION. In much of the labora-
tory research on mosquito biology the
length of adult life or the daily mortality
in the laboratory is used as an indicator
of the effects of various factors such as
chemicals, diets, pathogens and ionizing
radiation. When life span is used to
demonstrate the deleterious or beneficial
effects of some factor being investigated,
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the specimens are usually maintained in
some regulated, standard environment.
While studying the effect of tempera-
ture stress on Aedes aegypts, the adult life
span was one of the criteria used for
evaluation. Throughout the preliminary
studies, marked variations in daily mor-
talities were noted among the replicates
and appeared to be related to the location
of the individual containers on the shelves
in the room. These observations prompted
the investigation of the possible effects of
air movement upon the life span of adult
Ae. aegypti in the laboratory.
MareriaLs anp Metrons. The standard
holding conditions for adult specimens
consisted of confinement of 50 virgin fe-
male Ae. aegypti in a pint ice cream car-
ton covéred with nylon tulle, kept in a
dark room 1o ft.x 13 ft. and maintained
at 80° F (21°) and 8o percent (=2 per-
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cent) R.H. Fresh cotton pads with 10
percent sucrose were provided daily, Be-
cause many hundreds of such containers
were inspected daily and dead specimens
removed, cach container required ready
access. This was accomplished by plac-
ing the containers upon tiers of eight
shelves, mounted as free standing units
(4 by 1% by 6% ft. high) on rollers. The
locations of seven such units were care-
fully selected in relation to the gentle
stream of conditioned air which entered
the room from a single baffled duct.
Smoke was used to study air turbulence

replicates of a given age group would
completely obscure the effects of some
test condition or compound. In these
tests the last specimen died on the goth
day, and the halflife (that day on which
50 percent of the specimens were dead)
in three of the four groups ranged from
25 to 27 days. In the remaining group
the half life was 19 days. These results
were like those obtained in all of the early
tests and were not acceptable. Similar tests
with the Rockefeller (RK) strain showed
that none lived longer than 53 days and
the mean half-life was 30 days.

TaBLE 1.—Pcrcent mortalities of virgin female Aedes aegypti at weekly intervals.

Replicates

Age group A B C D Mean mortality
9 days old 2 0 o 4 1

16 days old 13 12 29 13 17

23 days old 45 31 64 25 41

30 days old 96 79 86 76 84

37 days old 100 98 98 96 98

Half life (days) 25 26 19 27

Maximum life span—40 days.

and eddies, so that no specimens were
placed in what appeared to be a drafty
location.

Resurts anp Discussion. Initially, tests
to obtain base line data of the normal life
span of adult Ae. aegypti produced mor-
talities which varied markedly from one
container to another, as the data frem a
single test with the Camp Detrick (CD)
strain (Table 1) illustrate. In this test,
each of the four replicates in each of the
five age groups were on a single shelf
and, because of the experimental design
of the work in which these specimens
were involved, were to be removed and
used when the specimens were g, 16, 23,
30 and 37 days of age. It is apparent
from these data that there were practi-
cally no specimens available for use that
were 30 and 37 days old. These data also
show that the percent mortalities among
the replicates of 16- or 23-day-old speci-
mens varied more than 100 percent. Such
a wide variation among the individual

If we had not needed large numbers of
adults 37 days and older, the data in which
most of the specimens died after about
40-50 days may have been accepted, par-
ticularly since Christophers (1g60) stated
that Fielding (1919), MacGregor (1g15)
and others had reported a [ife expectancy
of 20 to 42 days. However, Putnam and
Shannon (1934) reported one female that
lived for 17 weeks, and Brues and Sacher
(1952) reported 50 percent surviving until
the 6oth day with one female living
slightly longer than 1oo days. Since these
data were from tests with less than 200
females, one could assume that such dat:
represented an unusual occurrence. In
contradiction to this assumption were the
daily observations in our preliminary tests
which revealed that adults from contain-
ers on certain shelves consistently lived
longer than the mean longevity, while
adults from containers on other shelves
consistently lived for periods shorter than
the mean longevity. Although it scemed
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inconceivable that the scarcely percep-
tible air movement within the room was
responsible for these differences in lon-
gevity, no other possible factor was evi-
dent.

A limited test was then initiated by
hanging a cotton muslin drape around
one-half of one shelf. Equal numbers of
containers with 50 virgin female adult
Ae. aegypti (CD strain) of the same age
and from the same larval pool were then
placed on the shelf and daily mortalities
recorded. Those adults on the undraped
portion of the shelf died at the same rate
as those in earlier tests. Those on the
draped half of the shelf lived for 78-87
days with mean half-lives of 40-50 days;
quite different from the earlier half-ife of
1g-27 days. In a sccond series of tests,
specimens that were protected with a
muslin drape had a mean mortality of 6
percent at 30 days of age and 22 percent
at 37 days of age. This was in marked
contrast to the data in Table 1 in which
the 30- and 37-day-old specimens had
mean mortalities of 84 and 98 percent,
respectively.

As a result of these data, all shelf units
were modified so that drapes and roller-
type window shades covered all sides and
individual sections were opened only dur-
ing servicing. Throughout the 2 years
of studies which followed these early
tests, specimens frequently lived longer
than 100 days and the half-life was con-
sistently 6065 days. Mortalities of speci-
mens were normally less than 1 percent
at 23 days of age and 5 percent at 37 days
of age (Table 2). Mortality increased
rapidly after 65 days and the total num-
ber of specimens living longer than 100
days was very small.

These data illuminate one of the in-
herent hazards of using adult life span
as a criterion for evaluating the effect of
some supposedly beneficial or deleterious
factor, since even slight variations in air
movement can produce markedly different

TagLE 2.—Mean percent mortalities of virgin
female Aedes aegypti on draped and
undraped shelves.

Mean percent mortality

Age group Without drapes With drapes
9 days old 1 <1
16 days old 17 <1
23 days old 41 <1
30 days old 84 3
37 days old 98 5
Half life (days) 24 63

Maximum life
(days) 40 111

Number specimens

tested 1,000 4,000

results in longevity. Although the individ-
ual differences among replicates may be
smoothed out to some extent by arith-
metical manipulation, the net result may
be such that the effect of the test com-
pound or environmental stress could be
altered or even undetectable. This postu-
late does not mean, however, that adult
life span is not a valid indicator; it merely
stresses the point that the investigator
should be extremely alert to the fact that
even slight (and to the worker, insignifi-
cant) variations in the laboratory environ-
ment can produce such variations in re-
sponse that the whole validity of the
experiment is questionable.
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