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RESISTANCE TO DESICCATION IN SIX STRAINS OF THE
CULEX PIPIENS COMPLEX

J. D. GILLETT

Dept. of Biology, Brunel College, London, W3, England.
(Formerly at East African Virus Research Institute, Entebbe, Uganda)

IxtropucTiON. While  studying  the
feeding preferences in six strains of the
Culex  pipiens complex (Chamberlain,
Sudia and Gillett, 1959) it was noticed
that mosquitoes in some of the containers
survived the conditions imposed on them
better than those in others. It appeared
that there were differences between strains
in their capacity to withstand desiccation,
and two experiments were carried out to
test this; the results are described below.

MarteriaLs axp MetHops.  Two strains
of Culex pipiens L., and four of C. quin-
quefasciatus Say (= C. fatigans Wied.)
were used; their places of origin and his-
tory are shown in Table 1. The mosqui-
toes were kept in standard 0.6 litre ice-
cream cartons, both ends of svhich had
been replaced with netting (Chamberlain
et al., 1959). For the survival tests the

cartons were placed inside desiccators con-
taining 875 gm KOH/100 ml. H,O.
These were kept at 26.5° C. and provided
a relative humidity of around 32 percent
(Peterson, 1959). Records of the number
of mosquitoes that had died in each car-
ton were made at two-hourly intervals for
22 hours (in the first experiment three
more readings were made at 23, 27 and
32 hours respectively).

Experiment 1 was carried out in Dr. R.
W. Chamberlain’s laboratory at the Com-
municable Disease Center, Montgomery,
Alabama (31 December 1955~1 January,
1956); Experiment 2 was carried out in
Professor L. E. Rozeboom’s department of
Medical Entomology, Johns Hopkins Uni-
versity, Baltimore, Maryland (19—20 Jan-
uary, 1956).

Resurts. In Experiment 1 (Table 2)
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Fic. 2—Cumulative mortality curves in two
groups of three strains each of the C. pipiens
complex kept in dry air at 26.5° C. Curve on
lefte—Montgomery, Pharr and New Jersey C-1:
Curve on right—California Colony, California
Wild and New Jersey CH (Curves fitted by eye).

the results fell into two groups: those with
the 5o percent end-point < 16 hours
(Montgomery, Pharr and New Jersey C-1),
and those with the 50 percent end-point
= 20 hours (the two Californian strains
and New Jersey CH). In Experiment 2
(Table 3) the results fell into two similar
groups, although survival in California
Wild was somewhat shorter. The results
of the two experiments have been com-
bined for each of the six strains in Figure
1 and the difference between the two
groups is clearly shown in Figure 2.

It is impossible to say at this stage
whether these differences reflect adapta-
tions to the natural environments of the
original homes of these strains, or whether
they are products of laboratory rearing or
merely laboratory artifacts. It is tempting
to relate the resistance to desiccation in
the two Californian strains to the semi-
desert conditions of their original home,
and the similarity between the old estab-

lished laboratory strain and the newly col-
onized ‘wild’ strain supports this view.
Here it is important to note that the
newly established Pharr strain showed very
poor resistance to desiccation, and this
again supports the view that these differ-
ences have a significance outside the lab-
oratory. The most striking and consistent
difference was that between the two New
Jersey strains of C. pipiens, the anauto-
genous C-1 and the autogenous CH. One
would like to know in what manner re-
sistance to desiccation is associated with
autogeny, and it is hoped to follow this
work with some histological studies at a
later date.

The writer has received help for this
small-scale investigation out of all pro-
portion to its size. He wishes to take this
opportunity to acknowledge his debt to
the Rockefeller Foundation, who gener-
ously provided funds by the award of a
Fellowship to visit the US.A., and to
thank those who provided the strains of
mosquitoes (Table 1), and to thank Dr.
R. W. Chamberlain and Professor L. E.
Rozeboom for the provision of laboratory
facilities, and Mr. W. C. Lewis, Topom
rapher, Uganda Geological Survey, for
drawing the graphs.

Stanary. 1. Resistance to desiccation
has been studied in six strains of the Culex
pipiens complex.

2. The strains can be divided into two
groups: two strains of C. quinquefasciatus
and one of C. pzpzem that survived badly
in dry air; two strains of C. quinquefascia-
tus and an autogenous strain of C. pipiens
that survived well in dry air.
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TABLE 1.—History of six strains of the Culex pipiens complex.

Species Strain Origin Contributor Colonized
C. pipiens C-1 Sandy Hills, N.J. P. P. Burbutis 1% yrs.
" CH Hoboken, N.J. P. P. Burbutis 1 yr.
C. quinquefasciatus Montgomery Montgomery, Ala. R. W. Chamberlain 7 §IS.
" Calfornia Kern Co., Calif. R. E. Bellamy Several yrs.
Colony (KMAD)
n California n R. E. Bellamy Newly
Wild (REB-1)
" Pharr Pharr, Tex. W. D. Sudia n

TaBLE 2.—Number

of mosquitoes dving (cumulative) in six strains of the C. pipiens complex
exposed to dry air (Experiment 1).

Time of recording in hours

Age No.
Strain (days) used o 2 4 6 8 10 12 14 16 18 20 22 25 27 32
Montg ¢ 20 o o 6 0 o o 2 5 11 16 19 24 26 28
Hontgomers 3 7% 17% 37% 3% 63% fo% 8% o33
o 0 ¢ o© 2 7 13 17 18 20 24 27

Phars S 7% 10% 23% 43% 7% 60% 67% 8% go%
NJ, C - o 0o o 0o 1 4 - 10 16 . .
Bl Lt s 3 3% 13%  23% 33% 3% .
California 30 30 o 6 © 0 o ] G o 2 7., 012 15 16 18 3,
Coleny - 7% 23% 40% 30% 5390 60% 7%
California . 30 a o o o o o o o 1,4, SW 8C 213 19
wild ! 3% 13% 209 2% 40%% 3% 63%
NJ, CH o o o o0 0 O o 1 3 3 L8 15 18 P T 24

: 3 3 3% 10% 10% 10% 27% 50% €0% 775 Bo% 8o%

TaeLE 3.—Number

of mosquitoes dying (cumulative) in six strains of the C. pipiens complex
exposed to dry air (Experiment 2).

Time of recording in hours

Age No.
Strain (days) used o 2 4 6 8 10 12 14 16 18 20 22
2 6 1 7 2 2
Montgomery 24 32 ° o c 3., Yo ) s v, géo/ %, o
g E 7o 9% 13% 137 167 s 53% o 9l 91/
[ 1 2 9 9 12 19 25 23 25 27 27
Pharr 24 30 2% 7% 30% 30% 40% 63 83%% 83°% 83% 0% go%
g c e L o <] 4 1 R 22 16w 30 3t
Nj, 1 =43 13%  36% 55% 1% 8a% 97 100% .
California , . o 1 1 1 N 2 4 2 ITE 17 23
Colony o= 3% 3% 3% 6% 6% 0% 3% 2% 3% 3% 2%
California . o 0 2 3, 4 6 12 16 16 21 25
Wild = 6% 9% 9% 1% 19% 38 b 66%  b%
. [ o [} o [ 1 3 3 [N T4
NJ. cH S 3% 1% % 2% %




344

Mosquito INEws

Vor. 22, No. 4

60[
e d

40+

e . e ————

24

60[
50
40}
301

201

California Colon

601

1 I
4 8 12
Hours

i
6

20

Fic. 1.—Cumulative mortality curves, showing the 50 percent end-points, in six strains of the C.

pipiens complex kept in dry air at 26.5° C. (Curves fitted by eye).



