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Mass Rearing of Rhodnius prolixus
J. C. GOMEZ-Nt3REZ'

The Ecology Department of the Venezuelan Insti-
tute for Scientific Research (IVIC) has been using
Rhodnius prolixus in a research programme related
to basic insect biology, ecology, and ionizing radia-
tion effects on population dynamics (G6mez-Nufez
et al., 1962). An insectary colony was established
two years ago, its main objectives being environ-
mental stability, the rearing of individuals of equal
morphological development and physiological age,
and the production of sufficient insects to supply
the requirements of the planned experiments
(Gomez-Nuniiez, 1963). Six thousand Rhodnius has
been the average monthly output.
As various environments were available at the

Institute, comparisons were made to decide which
one offered the most favourable conditions for
reaching the objectives. These comparisons were
based on four general parameters: percentage
feeding, oviposition, eclosion and mortality. The
insects used were biologically comparable to each
other. Feeding was done using hens and at a
frequency of seven days.
The type of container used for all the comparative

experiments, and now standard at the IVIC colony,
is a glass jar with a capacity of 3900 ml. The jar is
filled with 12 standard bond paper quarto pages
giving a total area of about 7000 cm2. These paper
sheets are accordion-folded, perforated, and placed
vertically inside the jar. The arrangement offers a
better harbourage to Rhodnius, more efficient space
utilization, surfaces for attaching eggs, and a way of
access to the blood supply which is placed above
the jar. The jar's cover is a ring-screw covered with
a metal or synthetic fabric screen. The mesh varies
from 40 to 8 perforations per cm according to the
instar of the insects within.
The 390 females used mated at the same age and

three days before the second feeding. Data on
oviposition, eclosion, feeding and longevity were
collected before and after each feeding. The observa-
tions relating to effects of temperature on eggs were
made twice daily and based on a total of 4000 eggs.

1 Chief, Ecology Department, Venezuelan Institute for
Scientific Research, Caracas, Venezuela.

The experiments lasted 175 days and during that
time the environmental temperature fluctuations did
not exceed ±10C. Relative humidity varied from
66% to 74%. More pertinent details are given in a
previous paper (Gomez-Nunfiez & Fema'ndez, 1963).

Following are the results, indicating some of the
effects produced by changes in temperature, relative
humidity, crowding and light. The specific samples
were sufficiently large to permit a statistical com-
parison of the results.

RESULTS

Temperature
The percentage eclosion and the time required for

eclosion to occur were determined first. Although
there is eclosion at constant temperatures varying
from 16°C to 340C, 100% eclosion appears to happen
only at from 20°C to 29°C. The time required
between oviposition and hatching varies as follows:
26 days at 22°C, 18 days at 25°C, 14 days at 28°C
and only 12 days at 32°C. Because of those prelimi-
nary results, and the available facilities, the remaining
comparisons were made only in the range between
22°C and 28°C. Oviposition began 15 days after
copulation when the insects were kept at 22°C. This
interval was reduced to six days when the constant
temperature was 28°C. The number of eggs laid by
females per day varied from 1.5 at 22°C to 3.7 at
28°C. Longevity was 1.5 times greater at 22°C than
at 28°C. There appears to be no effect on mating
when the temperature changes within the above
range; nor does it affect the proportion of insects
that feed, which always remained close to 92%.

Relative humidity
Although there is not a definite upper limit, nor

a marked optimum, relative humidity was found to
be of importance only at the extremes of the tolerable
temperature range. At those limits it reduced eclo-
sion when it was below 50 %. When the temperature
was kept at 28°C, relative humidity could be reduced
even to 30% without producing any noticeable
effects. Similar results were previously obtained by
Clark (1935).
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Light
Two groups of 20 females each were kept, respec-

tively, in a dark and in a lighted environment, tem-
perature and humidity being the same for both
groups. The differences noted in the percentages for
feeding, oviposition and hatching were not indi-
vidually significant, but the combined results suggest
that a greater insect production in a given time could
be obtained in a lighted environment. Other labor-
atory observations show that Rhodnius mates more

rapidly in the presence of light.

Crowding
As crowding increased from 10 to 160 adult

females per jar the proportion that fed at each
feeding opportunity decreased from 96.4% to 68.2%.
This is understandable as the opportunity for feeding
was of one hour every seven days and the area of
contact with the hen (blood source) remained
constant. These limiting factors begin to act signifi-
cantly when the feeding area is less than 9.5 cm2

per adult insect, which is equivalent to 40 females
per jar or to 97.5 ml per adult insect. Once that
crowding upper limit was surpassed oviposition
was reduced significantly. The numbers of eggs per

female per day in relation to the numbers of insects
in each jar were: 1.6 for 10 females, 1.5 for 20,
1.7 for 40, 1.2 for 80 and 0.9 for 160. Differences
in eclosion were not significant. Crowding effects
on oviposition are correlated with the percentage of
insects that feed, periodic feeding being a pre-

requisite for normal oviposition. The significant
increase in deaths occurring in containers with 160
or more adult Rhodnius could also be due to starva-
tion. The above results were obtained at 23°C.

Sexual ratio

Although in the colony it has been observed that
the number of females is slightly smaller than the
number of males, the sexual ratio can be stepped up
to one male to two females without decreasing
production.

The Rhodnius prolixus colony at IVIC
The colony is maintained at 28°C and at a relative

humidity varying between 60% and 70%. The type
of container is the same as described above. The
containers are placed on metallic stands and the
insectary is artificially lighted during the daytime.
Feeding opportunity per jar lasts for two hours
every 14 days. A special bench was designed to hold
the hens immobilized over a circular opening that

fits over the jar. There is no need to open the jar
for feeding.
Hens are used because turkeys' thicker skin

reduces the percentage of insects feeding; other
commonly available birds were too small.

Birds are used to avoid mammal trypanosome
transmission.
Care must be taken to evaporate the liquid given

off by birds and insects during the feeding process.
This can be accomplished by perforating the sides
of the jars or by placing them after feeding in front
of electric fans. Cleaning of containers and removal of
soiled papers is undertaken as frequently as feeding.
To keep a twice-monthly census by instars, the

insects are placed over white-painted basins and
counted with the help of manual counters and an
electric aspirator. For genetic reasons mixing is done
between jars. Sexes are separated when the Rhodnius
reach the fifth nymphal stage. By this means adults
are known never to have copulated, as is necessary
for certain investigations. Introductions of field-
collected specimens are made three times a year.

Production
The table gives the production and the number of

individuals that reach each instar of the life-cycle,
this being about 80 days under the conditions stated.
The quantities were obtained from various samples
at 14-day feeding cycles. The table also shows the
number of Rhodnius and jars required for a produc-
tion of 3020 adult specimens every 14 days.
The diminishing number of insects throughout the

process is due mainly to two causes: inherent mor-
tality and the removal of individuals that do not
feed. As feeding is indispensable for moulting, the
removal of unfed insects is necessary to keep the

PRODUCTION OF RHODNIUS PROLIXUS ON A 14-DAY
FEEDING CYCLE

% ~~~No. of IInsects

Stage reaching Quantity jars Iper jar
~~stage

Egg 100 7 200 24 300

1st instar nymph 95 6 840 24 300

2nd ,, 89 6 400 32 200

3rd ,, 86 6 200 31 200

4th ,, 75 5 400 54 100

5th ,, 52 3 740 38 100

Adult 42 3 020 30 100
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output of equal morphological and physiological
age. The proportion not feeding is about 18%,
varying according to the instar.
The total number of jars required is 238. To keep

the colony adequately supplied with eggs, 300 females
and 150 males are needed. These are placed in
five jars each containing 60 females and 30 males.
The average oviposition observed is about two eggs
per female per day. For this level of production
20 hens are needed. The monthly hen mortality is
about 16, occurring mostly when adults and fifth
nymphal stages are fed.

Costs
The yearly costs amount to US$9900, which

includes the salary of three insectary attendants
(US$7800), hens (US$1100) and US$1000 for
equipment.

COMMENTS

Two important factors to be considered when
rearing Rhodnius prolixus are temperature and
feeding. Increase in temperature causes a greater
daily egg production, acceleration of the life-cycle
and a reduction of the insect's life-span. As these
changes are generally convenient for experimental
purposes the insectary should be kept close to, but
below, 29°C.

Feeding is of paramount importance: Rhodnius
prolixus can feed as often as every seven days but

such a cycle would considerably increase the rearing
costs. Although blood from any vertebrate is
accepted by sylvatic Rhodnius, those kept for many
generations on some specific source will be reluctant
to accept other types. Females lay their eggs at a
steady rate when feeding at short intervals. When
the interval is greater than 14 days the eggs are laid
in batches, changes in behaviour occur and the
insect becomes sluggish. Such changes may be
undesirable for comparisons with field specimens or
when laboratory insects are used in ecological
studies. Mass feeding with treated blood, through
membranes, has been attempted but without success.
The animals used as blood source, mammals in
particular, should be checked for trypanosomes by
serological tests or xenodiagnosis. At the IVIC
insectary no difficulties have been encountered in
relation to the passing of symbiotic micro-organisms
(Nocardia) from parent to offspring (Muhlpfordt,
1959).
Although under certain experimental conditions

adult Rhodnius prolixus will live for over a year, the
average longevity under mass rearing at IVIC is
about 23 weeks. Reproduction is also maintained
during that time.

Rhodnius prolixus has proved to be a sturdy,
highly adaptable laboratory insect and its mass
rearing presents only the challenge of finding more
satisfactory feeding methods.
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