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The Laboratory Culture of Triatoma
(Hemiptera, Reduviidae)

SHERWIN F. WOOD '

Few arthropods are as easily cultured in the
laboratory as some species of blood-sucking, cone-
nose bugs of the subfamily Triatominae (Hemiptera,
Reduviidae). The insects adapt well to feeding on
a wide variety of vertebrate hosts and will feed on
other insects. They are successfully reared in labor-
atories within or beyond their ranges of natural bio-
geographical distribution. Selected examples are
used here to indicate some of the species of Triatoma
more adaptable to laboratory culture. All tem-
perature references are in degrees centigrade.

OBSERVATIONS

The pertinent data concerning the cultural cycle of
selected species and subspecies of Triatoma are sum-
marized in the table. These bugs are adaptable to
confinement in a wide variety of sizes and shapes of
jars, bottles and vials of plastic or glass. Space
requirements involve minimum concentration for
avoidance of contact contamination from falling
liquid faeces, correlated with the frequency of
feeding and the size of the instars and adults of dif-
ferent species. Considerable crowding is tolerated
as long as temperature, humidity and food require-
ments are fulfilled. Preference for darkness is
indicated by negative phototaxic responses unless
the hunger drive or irritation from insecticides over-
rides them. The western cone-nose bug, Triatoma
protracta (Uhler), is so easily cultured within its bio-
geographical area that little attention has been given
to its detailed requirements until the recent work of
Ryckman (Wood, 1941, 1960; Ryckman, 1962).
Host adaptability in feeding is wide-ranging and

permits the use of common laboratory animals or
wild hosts. The blood and body fluids of many
species of vertebrates, including domestic animals,
and some invertebrates are acceptable as food
(Brumpt, 1927; Hoffmann, 1939; Islas, 1941;
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Packchanian, 1939, 1940; Wood, 1944). Recent
studies indicate more regular growth and develop-
ment of T. infestans from opossum blood (Correa,
1962) despite the domestic adaptation of this bug
(Pessoa, 1962). The ability to reproduce with produc-
tion of viable eggs and larvae and the rate of re-
production are conditioned by the volume of the
blood meal (Goodchild, 1955) and temperature
(Jorg, 1962). Hack (1955) found higher egg produc-
tion per day per female (1.4 and 1.5, respectively),
shorter adult life (146 and 66 days), lower total egg
production (209 and 99), lower hatching time (20 to
24, and 11 to 13 days), and lower resistance to fasting
at 250 and 330 temperatures (compare with the table).
The eggs of T. in.festans at 250 had an 82% hatching
rate as compared with 69% for those held at labor-
atory temperatures and 43% for those at 330.
Symbionts are necessary for normal development of
T. infestans (Geigy et al., 1953).

First and second instars will drown from surface
contact or immersion in droplets of liquid faeces of
the bugs or urine of the host. Dias (1938) elevated
the guinea-pig with special devices for collecting the
wastes of the rodent host. Wood (1941) and Usinger
(1944) used absorbent liners for the feeding chambers
and pleated towelling or blotters for the culture jars.
Grundemann (1947) confined the rodent to an inner
wire basket within the bug cage. Ryckman (1952,
1962) confined the bugs to culture jars and fed them
through gauze covers of nylon mesh from a shaved
surface of the host rabbit.

Tolerance of host animals to loss of blood deter-
mines the selection of host for maintenance of large
colonies (Wood, 1947). Rabbits tolerate frequent
and numerous feedings with apparently no ill effects
(Ryckman, 1952, 1962). Chickens, pigeons and
guinea-pigs are widely-used laboratory hosts (Correa,
1954; Dias, 1938, 1955; Pessoa & Barros, 1939;
Lucena, 1960). Wild or laboratory rats and mice
must be used with caution to avoid the effects of
blood losses (Wood, 1947). Chickens and pigeons
are of special interest as a food source for Triatoma
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Species and Tempera- Egg- Nymphal Adult Egg Relative
subspecies ture hatching Idevelopment longevity Iproduction humidity Author and date

(0C) (days) (days) (days) per M

T. brasiliensis 25.4-28.9 17-19 178-689 76-82 Lucena (1960)

T. gerstaeckeri 15-18 195-255 40, 119a 245, 400, Thurman (1946)

502b
T. Infestans 18.5-28.7 27-46 134 182-470 249 80 Hack (1955)

T. p. protracta 29-30 21 53-133 | 136-568 140-394 50-60 Ryckman (1962)
Y 51-223

T. p. navajoensis 29 19-22 347-512 | 110-163 86 50 (+5) Ryckman (1962)
? 113-140

T. r. rubida 29-30 16-18 691-833 d 189-204 466 50-60 Usinger (1944) (Egg)
l 91-276 Ryckman (1962)

T. sanguisuga | 26.6 ] 13-22 450 81, 102a | Grundemann (1947)

a Data from 2 observations only.
b Data from 3 observations only.

where studies of the mammalian trypanosomes of the
insect vectors are a primary objective (Correa, 1954;
Ryckman, 1962).
Ambient temperatures in the Los Angeles City

College laboratory, where mostly Triatoma protracta
are reared, vary from 170 to 27.50. Length of egg
and nymphal development is similar to natural
conditions, i.e., a yearly cycle with adults appearing
in June, egg-laying during summer and autumn, and
nymphs being most abundant during the winter
months.
Humidity is not well understood in relation to the

culture of Triatoma but seems definitely to affect the
success of moulting in some species. It has little
effect on speed of development or oviposition in
T. sanguisuga (Grundemann, 1947). Some bugs, as
T. p. protracta, develop well at ambient humidities
while others, such as T. infestans and T. brasiliensis,
require higher humidity for successful emergence
(Pessoa & Barros, 1939; Lucena, 1960). Ryckman
(1952, 1962) has been very successful with the
T. protracta complex at 50% to 60% relative
humidity. Moisture relations of the artificial and
natural microhabitat may be partially maintained
by the elimination of water in the dejecta of the bugs.

Success in transporting live bugs to the laboratory
depends on the presence of moderate ambient

temperatures. When lethal environmental tem-
peratures exist, successful transport has been effected
by wet-cloth containers or iced insulated food chests
(Ryckman, 1962), burlap water-coolers (Wood &
Wood, 1952, 1961), or air transport (Ryckman, 1962).
If the exposure to excessive heat is long and continu-
ous, as in road travel, night transport of closely super-
vised water-coolers has been very successful (Wood
& Wood, 1961). Moisture films that collect on glass
or plastic surfaces in super-saturated water-coolers
trap and drown first and second instars by capillary
attraction if non-absorbent or saturated supporting
papers permit body contact with the liquid.

Ground-floor laboratory enemies of Triatoma in
California are Iridomyrmex humilis, the Argentine
ant, and Tapinoma sessile, the odorous house ant.
Both ants invade the cultures through 1-mm to 2-mm
holes in metal or gauze covers, dismember the bugs,
and transport them piecemeal to their colonies.
The use of insecticides to control such pests en-
dangers survival of the bugs in the cultures through
aerosol or dust environmental contamination. Eleva-
tion of the cultures on small metal trays, the sup-
porting legs of which are immersed in cans of water,
and the suspension of the trays from the ceiling by
wires, have protected Triatoma from such non-flying
arthropod predators during field work at the San
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Joaquin Experimental Range. Accidental exposure
of culture jars to direct sunlight for short periods of
time may be lethal to the bugs.

Constant vigilance is necessary to prevent labor-
atory infestation by escape of nymphs and adults
during feeding and transfer. Feeding containers
such as enamel pans and moist chambers of glass
or plastic must be covered with loose-fitting lids or
tightly-tied gauze or nylon mesh covers. Nymphs
can be thrown out of uncovered feeding chambers
by rats and mice flipping their tails while changing
position in wire cylinders. Successful recovery of
such bugs is made easier by placing the smaller
chambers inside larger ones.
No Triatoma cultured by the writer has been

observed to climb smooth, vertical glass, metal or
plastic surfaces or fly from the feeding chamber, as
reported for Rhodnius by Ryckman (1962). Possible
egg ejections from culture jars used here have been
controlled by allowance of sufficient space, at least
two or three times the reach of the bug, between the
resting papers and the metal or gauze cover to
discourage adults from wandering over the under-
surface. However, adults of T. protracta and
T. rubida have been observed clinging to such
under-surfaces. Pinto (1949) has reported ejections
of eggs for 25 mm by T. sordida through covers of

1 mm2 mesh, and Correa (1954) for 450 mm from
containers with Panstrongylus (formerly Triatoma)
megistus.

Ectoparasitic mites have been observed on
Triatoma rubida uhleri but did not appear to interfere
with development. They were controlled by ecdysis
or repeated cleaning of the culture jars after feeding.
Some eggs of Triatoma are destroyed by the micro-
hymenopteran parasite, Telenomus (Zeledon, 1957).

CONCLUSIONS

In those species of Triatoma with yearly natural
life-cycles, laboratory culture in areas of natural
biogeographical distribution shortens the develop-
ment cycle by several months through more regular
feeding and more uniform temperatures. Higher
temperatures shorten the period of pre-adult devel-
opment by about half for those held at ambient
temperatures. Higher humidities are necessary for
adult emergence of some species. Unidentified
environmental requirements prevent the complete
evolution of some species under uncontaminated (?)
laboratory conditions. All species show considerable
variability for successful moulting at different instars
and variable adaptability to maximum feeding on
laboratory hosts.
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