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COLONIZATION OF CULEX (MELANOQCONION ) AIKENII
(AIKEN AND ROWLAND, 1go6) IN PANAMA'

ARDIEL . ADAMES 2

INTRODUCTION

Coder mosquitoes of  the  subgenus
:‘-‘fﬂ'fr.r.'!ﬂ:'ﬂ.‘.‘:r.‘lfr t]:i\'{.‘f ]:u'.‘.t‘.n Tl‘.(:ﬂ]]{t}' 1'r1;1ri-
manated as vectors of arbovirnses, E1-:::-in|,-
ing to the need of laborawory colonies of
one or more specics of this group of
culicines far use In ransmission  experi-
rmeenils. -

There have been three laboratory col-
pnies of Cwlex {Melanocomion) mosqui-
toes reported in the literature.  There
was one colony of €. ported at the
Trinidad Regional  Wirus  Laboratory

1This wark was supported in part by Grant
Al-oz2984 from the Natenal Instiouee of Allergy
and Tafeciion Diseases.
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(Takahashi, 1968), a second one of £,
cedeced Stene and Hair, 1908 ar the Come-
municable Disease Center {Hair, 19683,
and a2 third of C. Peceator D:.-‘{I]'. anl
Knab, 1gog at Lake Charles, La: {Chap-
man and Barr, 196p). MNone of these
colonies has reached a high enough popu-
lation level to permit its use in experimen-
1al rransmission work with arboviruses.

Culex [(Melanoconion ) aifenst came un-
der suspacton as oa potential oveclor of
Venezuelan equine encephalins (VEE)
in the Middle Chagres river basin in
the Papama Canal Zone, during studies
conducted there by 5. Srinhongse and P,
Galinde of Gorgas Memarial Laboratory,
Panama (unpublished). Recemly, Ga-
linde and Grayson (1g71) successfully
transmitted VEL to laboratory hamsters



June, 1972

from naturally infected mesquitoes of this
species collected in that ares.

Auvempts o colonize O, whenti were
initited early in oagyo o the Rand Tn-
sectary af f;nrgus Mernarial I,.",]:L‘)r:ilu::.-
( Duran, unpublished’).  Suecessful colon-
izarion was accomplished a vear Tater only
at I-lf']‘ fei :'l'f:l[l‘.l:] ir |.l:| |..‘.: i]'l 'n"ﬂ'hil::}:l Constant
medifications af methods were introduced.
The aumbors wish o express their appre-
caation 1 Mre. Feduardo Duaran, technician
at Crargas Memoral Laloraory, whose
ﬁ:igin:-]l wleas amd dE\'eLutan&nl ol various
techniques contributed materially 1o the
success of this project,

MATERIALS AND METHODS

Colonization of the species was achieved
by the introduction into an outdeor stock
cape of a constant supply of adulis resred
from larvae collecred from water-letiuce
plants {Pistia seratiores Linn) in the area
of Juan Mina, in the Middle Chagres
river basin,  Collections which averaged
Soo larvac cach were brought from the
Leld twice a weck until the colony be-
came cstablished,

Stock cages were 2 cubic foct in capace
ity, and were aluminume-screencd (Fig, 1),
They were held outside the inscctary, as
adules require narural lighting for mating,
Humidity inside the cage was obtained
from several sources, The top was cov-
cred with meistened  absorbent  cotton,
Two sides of the cage were covered with
wer handatowels hanging from  enamel
pans completely flled with cotton soaked
in water and covered with a gauze coth,
An inverted clay pot placed standing on
a white enamel dish with water served
as source of humidity as well as a divrnal
resting place for the adults,

To record relative bumidity and tem-
perature a hygrothermograph was kept
ingide the cage during 4 months, ” The
minimum  and maximun mean weekly
temperarures and relative humidities re-
corded were 73°TF and 836 °F, and
s0.5 percent and gz2.4 percent RH, re-
spectively.  Minimum  and  maximum
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remperatures and relative humidities re-
corded were w0® and go® F and 5o per-
cent and g8 percent RH. These Agures
refer o peneral ambient conditions in-
side the cage which difler from those of
the microhabitar of the mosquitoes while
at rest.

Ao1o sucrose  sobution  was
made available 1o adult :|1L’:-5quimCS l]‘;'
means of a dental wick hanging out of
a small bortle containing the solution. A
I_'.IEll;:Il}d AOUITCE: Was r,]ﬁt:rt:(,l -:I. 'IIig.l:'llﬂ H 1.'.'&&]{
l'u],r hangiug froom the o of the Ciage lwa
small  rectangular,  wide-meshed  wire
cages, one containing g golden hamster
|_(.FL{J.'.'ﬂ')ﬁ'.l'!‘-!'.'l’."'ffl’.l' H."I'.?'fl!."!l'.f,] i,'l_]'l(.l. 1]‘]{". f”hef i€
cotbon mt f'.';.r'gm(}zfan J'rf.flt-‘:}!'.fr.-r)].

An aquariom 18"y 6147« BMY hall-
flled with constantly acrated water and
packed  with thoroughly  washed fresh
wild Prstse plancs with the roots cut about
3" below the erown was also placed in-
side the cage. Tt serwed the following
purposes:  ovipesiden, adult emergence,
divrnal resting places for the adults and
ackitions] source of humidity, The aguar.
iwm was laken our of the cage once a
week and warer eontaining Piatie plancs
was  transferred 1o large enamel  pans
hlg " o Early instar larvae

pereenl

x 10l
were changed from these pans in groups
of 100 into similar smaller pans 1137
s 74" x 24" containing goo ml of
water from natural breeding places and
lined wih a sheet of filter paper. One or
two large fresh Pistia leaves were floated
on the water o each pan and constant
mechanical  agranon was prm'iu:ln:d |J:-.-'
means of an airstone attached by plastic
tubing to an air pump. (Fig. 2 and 4).
One 0.4 gram hOnely-ground cabler of
emulsified Squibb’s yeast was suspended
in the water to serve as food, adding one-
hali additional abler everv 3 days,
When almost all the larvac in a pan
had  popated,  those :
mrouped together with larvae from other
containers. If the rearing medivm be-
Came }_'IEI_I:,H}' 1}q1||.|.]|ﬂf|. I.ﬂ..l“l'ﬁ.lf WD l::h.'il'lg{"l'_:l
to pans containing fresh water, When
all early instar larvac were removed from

oo
x 2.

FEMMALIING  were
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the large pans containing water and
Pistia plants from the aquarium, leaves
of Pisira with unhatched egps were de-
tached From the plants and floated on
the water in the large pans to
hatching  of all

i I.I.ﬂ‘f‘r'

Larvae  were

CEms.

searched for 1 these containers for & con-
secutive days. Afrer this perind, a new
eyele of larvae rearing was begun, Pupae
were removed from the rearing pans every
dav and transferred 10 the agquarium in-
side the cage to permit emecrgence of

Fro. 1.—Adult colany cage.
T, 2—Rack For helding larval reaning pans.

Fic. 3.~
Fig. 4—In

nzs of Crfer aifenn laid singly on Petea Teal,
whual rearing pan showing foating Praie leaves,
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adults,  Maxbmuwmn, mintmum and mean
temperature  recorded  during the four
menths of colonization in the Insectary

rearing rooms were 86 ° T, 7z *F and
78 " F, respectively,
RESULTS
Mariwa, Copulation begins o take

place Go-73 hours after emergence of the
adults. The act of mating has not been
closely chserved, but it appears to oceur
:]unl‘]b the short twilight period bhoth at
dusk and gt daan.

Broon rremyc. Femsles begin mbing
Blaod meals wiuh the onset of sexual ac-
Ii‘.'il:r', Tt Er]l'u::i-fnf-.‘.'flir1g Iy T before
or after mating. O the two vertehrare
hosts used as a source of blood, the golden
hamster and the cotton rar, the laer
secnss to be preferred.

Loxceviry.  As ebservations on len-
gevity of adults are still in progress, we
do net have definitive data on mean life
span. However, females have been main-
tained alive for over 3 months.

Chapomimion anp gocs, During the first
gonotrophic  cycle,  oviposition  begins
about 7 davs after the blood meal, Liggs
are laid singlv, and loosely atrached ro
borh sides of the FPierie leaves, uwsually
close to the surface of the water (Fig.
1), Many cggs become detached from the
|+.:ut:t- and drop to the surface of the
water where the larvae emerge. Others
hatch in sitw. Upon being laid, fertilized
epps are whitish in color changing 1o
black within several hours; infertile epos
become gravish in color. Hatching of
eggs lakes place from 2 to 5 davs aller
oviposiien and there s ne evidence of
resistance to desiccation or of 2 diapause
period subsequent to embryonic develap-
L,

Larvar anp pupal eerion, Soon after
the establishment of the r.u]nu:r', duration
of the larval period was approximarely
14 days from larval hawhing w pupation.
o recent generations this period  has
shartened o about 1o days altheugh rear-
ing conditions have not been changed.

Duration of the pupal period is approxi-
mately 2 davs,

BEHAVIOR OF COLONY

Anvrrs. During the daylight hours the
majority of males and females rest on the
crowns of Prstia leaves inside the aguar-
wm. A few adults alse rest inside the
inverted clay pot. Adults emerge from
these Ftbtm“’ j‘J]&CL'- at dusk when :11::t|nﬂ
and  blood fu:cdm,g activicy  bemins, Fe-
males will feed on blood throughout the
mght

Larvae awp rupae.  The immature
stages in this coleny are found closely as-
soctated  with the waterlettuce  planes,
Larvae and papac reman motionless (o
% hours under the leaves of the plant in
the rearing pans. Both stages atach their
cxternal rn‘spimto.’y stEucture ko air :.’:-D-.‘k-
els present on the lower side of the |eaf,
When pupae are teansferred to the aquar-
ium in the stock cage they alwavs con-
gregate under the leaves until adult emer-
gence,  Attempts to rear the larvae i the
absence of Pisrrg have failed,

Pronucerms, Prodoucivity of the colony
has been wvery high, b lrJ'L”I.ﬂdf. -
ing peak production as many as 2,300
pujse are produced daily, Irregular pro-
duction may be due o the system of re-
moving larvae from the aquarium uul'r
ance a weck, which probably induces
losses of many  Arst instar that
emerge carly in the week,

larvae

DISCLUSSI0ON

The following discussion is presented
a5 a plausible explanation fer the high
production rapidly attained by the colony
when compared with other Melanaconion
colonies, This heavy production seems to
reflect a very high reproductive potential
of C, aikens, a species with highly gre-
garious immature stages, which i the
absence of some environmental stresses
present in Its breeding place awains very
high population levels, As a result of
these stresses C. wrkesii appears to have
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developed a number of survival mecha-
nisms. The immature stages, as mentioned
previously, tend to congregate metionless
under the leaves of the Prerrw plants, The
lacvae are uwsually greenish in color,
matching the coloraten of the plants,
which helps tw conceal thera. The be-
havior displayed by the mimature stages
noted above, as well as the larval color-
ation, seem to act as protective mecha-
nisms against the many predators {drag-
onfly and mayfly natads, dviisad larvae,
small frogs and fshes, ete), that in-
habit the ccosystem of which the water-
lettuce commumities form a parl. The
shortness of the larval cyele, In contrast
to that reporied for ather Melanoconion
species, appears to be a survival
mechanism since it shertens the pcrmd
of exposure of the larvae to the environ-
mental pressures present in the breeding
places, Finally, females show a shor
gonotrophic cvele and an extended life
span which would seem to enbance 1he
possibility of several oviposition cyeles
during the lLife span of a given female.
The short larval and female gonotrophic
cycles would also scem to favor & rapid
production of fresh populations resulung
in enough survivors to be able o cope
with the pressures of the cnvironment.
In summary, it appears that the very high
production shown by the coleny could be
the result of the suppression of the wETY

.I;] it

heavy predation pressures to which the
species iz subjected in its natural envirom-
MEnL

SUMMARY

The rcolonization of Celer [Melano-
comfon } alkennt {Aiken and Rowland) s
reported. The immature stages ol lus
colony are bred in close association with
the water-lettuce plant {Frevie stratrozes
Linn) Egrs are laid on the leaves of
this plant. The larval period lazs 10
days, Adults emerge 2 days afwer pupa-
tion, Mating occurs during the twilight
peried at dawn and dusk. Females are
ted on rodent blood and have been main-
tained alive for over 3 months, As many
as 2,300 pupas per day bave been pro-
duced by this colany.
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