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OPERATIONAL AND SCIENTIFIC NOTES

INDUCED COPULATION OF MOSQUITOES:
EFFECT OF HUMIDITY ON INSEMINATON

R. J. Novak and K, K. Liem ! Department of
Entomology, University of Illinots,
Urbana, Illinois 61801

The successful laboratory colonization of most
aedine mosquitoes is dependent on a reliable
method of manually inducing copulation. The
basic technique was developed some years ago
at the University of Illinois (McDaniel and Hors-
fall, 1957). Horsfall and Taylor (1967) modified
the technique and used it successfully to mate a
number of species of mosquitocs. A variety of
anesthetics have been employed from time to
time by different investigators. Nitrogen for
males and ether for females was used by Spielman
(1964). Nitrogen, carbon dioxide, ether, and cy-
clopropane were successfully used by Jones and
Wheeler (1965). Horsfall et al. (1973) reported
that high humidity enhanced results.

The inland floodwater mosquito Aedes vexans
(Meigen) was used in this study. Larval rearing
and the technique of induced copulation arc de-
scribed by Horsfall et al. (1973). Additions to
the method discussed herein increase the number
of females inseminated and the number of sper-
mathecae filled. The changes indicated arc (1)
management of the humidity in holding cages
prior to copulation, and (2) addition of moisture
to the stream of carbon dioxidc.

Humidity in the holding cages for females gives
best results when maintained at saturation. That in
the cage holding males should allow variation be-
tween saturation and approximately so0%, RH.
Suitable levels of humidity can be maintained
in holding cages made of lucite with vents. Cages
for both males and females are provided with a
wick of cellucotton extending upward from a
small well of water. Vents in the cages contain-
ing males are open to ambient humidity. Vents
in the cages containing females are kept closed
and additional wicks assure a humidity at or near
saturation. Both sexes are provided honey diluted
1:10 with water as a source of carbohydrate. A
total of 220 matings and subsequent dissections
were madc in this study. All matings were 1:1,
that is, 1 male to each female. The anesthetic
was humidified by passing the CO. through
water held in a wash bottle fitted with a fritted
disc. Two modifications were tested against the
standard holding (saturated cage conditions) and
anesthesizing technique (dry CO:) as is indi-
cated in Table 1.

StaNparp HOLDING AND ANESTHETIZING

1 Present address: South Cook County Mos-
quito Abatement District, Harvey, Illinois 60427.

MEeTHOD. Results in inscmination were erratic
when males and females were held in saturated
(100% RH) cages and females were anesthe-
tized with dry CO: (Table 1). Femalcs joined
2 days after emergence exhibited 609, insemina-
tion; of these, 309 had 1 spermathcca filled,
and 30% had 2 of them filled. The percentage
of fcmales inseminated rcached the go-1009%,
level in the group 3-5 days old; among these,
70-80% had two spermathecac filled.  Ninety
percent of the females that were joined 6-8 days
after emergence were inseminated, and all had
two spermathecae filled.

Mobrrication 1, Humipiriep CO..  All fe-
males were inseminated when the stream of CO:
was humidified. The percentage of females hav-
ing two spermathccae filled also increased as com-
pared to those ancsthetized with dry CO.. As
the age of the females increased the consistency
of filling both spermathecae incrcased (Table 1).
In females 2 days old, 60% had two spermathccae
filled. However, 100% of those 6-8 days had
two spermathecae filled.

Moprirication 2, Humip CO. AND MALES at
50% RH. The filling of all three spermathecae
and 1009% insemination occurred when males
were kept in cages where humidity ranged from
50 to 100% and females were kept in other
cages maintained at 100% RH. Under these
conditions all of the z4-hour-old females joined
were successfully inseminated. However, not all
spermathecae were filled, thus 209, had one
filled, ~0% had two and 10% had all three
(Table 1). Fifty percent of all the females 2
days old and older had all three spermathecae
filled. The data indicate that the maximum per-
centage of insemination where all spermathecae
are filled occurred when females were 3-5 days
old.

The role of humidity in manually induced cop-
ulation significantly affects the degree of insemin-
ation. The eclimimation of erratic insemination
and the capability of filling all three sperma-
thecae was established by humidifying. the anes-
thetic and by separating males into cages where
optional  humidity from ambicnt to saturation
was maintained and females into cages where
humidity was held at 100% RH. The adjust-
ment of humidity also produced an increase in
response and vigor of both males and females
to forced copulation.
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Table 1. Effect of humidity on the rate of insemination of Aedes vexans by manual copulation.

Percentage of females inseminated based on number of spermathecae (Sp) filled

Humidity of holding cages:
optional male, 100% female

males 100%, female 1009

Humidity of holding cages:
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NOTES ON THE HOST RANGES OF SOME
PHLEBOTOMINE SAND FLIES IN PANAMA

L. C. RurLepce 1 and H. L. Mosser

U. 8. Army Medical Research Unit, Panama,
Post Officc Box 2011, Balboa Heights,
Canal Zone

Young and Fairchild (1974) have compiled a
key to nearly 6o species of New World sand flies
(Diptera, Psychodidae) known to bite man. The
7 species Lutzomyia gomezi (Nitzulescu), L.
olmeca (Vargas and Diaz-Najera), L. panamensis
(Shannon), L. pessoana (Barretto), L. sanguin-
aria (Fairchild and Hertig), L. trapidoi (Fair-
child and Hertig) and L. ylephiletrix (Fairchild
and Hertig) are major man-biting species in
Panama (Chaniotis et al. 1971). The reports of
Thatcher and Hertig (1966), Tesh et al. (1971),
1972), Christensen et al. (1972) and Christensen
and Herrer (1973) indicate that such species feed
on a wide range of vertcbrate hosts. The host
ranges of many of the more strictly zoophilic
species are not well known. Since sand flics
transmit American leishmaniasis among animals
and from animals to man, the following notes on
the host ranges of several species are submitted
for the record.

ANTHROPOPHAGY IN L. camposi (RODRIGUEZ).
On 22 January 1971 a specimen of L. camposi
was taken in a biting collection on Farfan Hill
at the Pacific Terminus of the Panama Canal.
The arca is open and grassy with a few scattered
trees.  The collection was made on a hot, sunny
afternoon in the partial shade of a small tree.
This specics has not been previously reported as
biting man. The only other known host is the
horse (Christensen and Herrer 1973).

Sanp  Fries ATTRACTED TO HoORSE-BAITED
Traprs. Christensen and Herrer (1973) listed 12
species of sand flies collected from horses in Pan-
ama. The following additional species have been
taken from horsc-baited mosquito traps operated
in the Canal Zone by the Office of the Chief

L Present address: Department of Tropical
Medicine, Letterman Army Institute of Research,
Presidio of San Francisco, CA 94129.



