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Comparative bionomics of four populations of Meccus longipennis
(Hemiptera: Reduviidae: Triatominae) under laboratory conditions
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The values of biological parameters related to the life cycles of four populations of Meccus longipennis (Redu-
viidae: Triatominae) were evaluated. Cohorts of each of the four studied populations from different geographical
areas of Mexico were maintained under similar laboratory conditions and then compared. The population from El
Saucito de Araujo was different from the other three studied populations, which could help explain the secondary
importance of M. longipennis in the state of Chihuahua. This paper also supports the proposition that biological
traits are important criteria for determining relationships between populations.
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In Mexico, Meccus longipennis (Usinger), 1939,
together with the other six species of the Phyllosoma
complex, is considered to be responsible for 74% of vec-
torial transmissions of Trypanosoma cruzi to humans
(Ibarra-Cerdefia et al. 2009). The triatomine species
M. longipennis is considered an important vector for 7.
cruzi and is distributed in eight states of western, central
and northern Mexico (Licon-Trillo et al. 2010, Salazar-
Schettino et al. 2010). Different studies (Martinez-Ibarra
et al. 2003a, 2006) that used morphometrical analysis of
head phenotypes and isoenzymes of populations of M.
longipennis from different areas of Mexico have shown
that populations of M. longipennis from proximal geo-
graphical areas are very similar. However, two studies
using morphometrics of antennal phenotypes, internal
transcribed spacer-2 markers and five polymorphic mic-
rosatellite /oci reported similarity for non-close popula-
tions of M. longipennis (Martinez-Martinez et al. 2010,
Breniere et al. 2012). Additionally, different biological
traits have been studied and it has been concluded that
different biological traits are important criteria for de-
termining the relationships between species or between
populations of the same species (Grech et al. 2010). Thus,
we conducted a study to investigate the feeding behav-
iour and life cycles of four populations of M. longipennis
from western, central and northern Mexico.
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Four laboratory colonies of M. longipennis, which
were established in 2009 from at least 30 specimens col-
lected from localities with different environmental char-
acteristics in four different Mexican states (Figure) were
used. The localities were Jala, in the state of Nayarit, El
Saucito de Araujo, in the state of Chihuahua, Pénjamo, in
the state of Guanajuato, and Sayula, in the state of Jalis-
co. Jala (21°05’N 104°24’W) is 1.080 m above sea level
(a.s.l.), has a subhumid climate and is characterised by
the presence of pine (Pinus spp), holm oak and oak forest
(Quercus spp), otate (Guadua angustifolia Kunth) and
fir [Abies religiosa (Kunth) Schitdl. & Cham)]. El Sau-
cito de Araujo (26°06’N 106°56’W) is 2.320 m a.s.l., has
a semi-humid climate and is primarily characterised by
the presence of pine (Pinus spp), holm oak and oak forest
(Quercus spp), tepehuaje [Lysiloma acapulcensis (Kunth)
Benth] and pochote [Ceiba pentandra (L.) Gaertn]. Pénja-
mo (20°25°N 101°42°W) is 1.700 m a.s.1., has a temperate
climate and is primarily characterised by the presence of
mesquite (Prosopis spp L.). Sayula (19°52°N 103°34°W)
is 1.350 m a.s.l., has a semidry climate and is charac-
terised by the presence of huizache [4cacia farnesiana
(L)), pitayo [Stenocereus queretaroensis (FAC Weber)
Buxb] and some sown fields of tomatoes (Solanum lyco-
persicum L.) (SEGOB 2010).

The specimens were identified according to the taxo-
nomic key of Lent and Wygodzinsky (1979), taking into
account the revalidation of the genus Meccus (Carcaval-
lo et al. 2000). The studied colonies were maintained un-
der conditions similar to those in a previously published
study on the biology of M. longipennis (Martinez-Ibarra
etal. 2003b) and kept at 27°C £ 1°C and 75% =+ 5% relative
humidity (RH). The colonies were fed on immobilised
and anaesthetised New Zealand rabbits on a fortnight-
ly basis. The rabbits were anaesthetised following the
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Localities where the founders of the studied populations where
initially collected.

Norma Oficial Mexicana regulations by administering
0.25 mL/kg of ketamine through intramuscular inocula-
tion (SAGARPA 1999). The eggs from each colony were
grouped by date of oviposition to initiate cohorts with a
population of 200 eggs each. After eclosion, the groups
of each species of first-instar nymphs were separated
individually into plastic containers (5.5 cm diameter x
10.5 cm height) with a central vertical support of absor-
bent cardboard. Three days after eclosion, each cohort of
nymphs was individually fed (as previously described)
during a 1-h period; the subsequent blood meals were
given fortnightly. The nymphs were observed at the end
of feeding to record blood ingestion. The insects were
maintained as previously described: in a dark incubator
with a 12:12 h light/dark photoperiod and checked daily
for ecdysis or death. At the end of the cycle, the female/
male ratio and percentages of females and males in each
studied cohort were recorded. Among the insects that
completed development into adults, 10 adult pairs from
each cohort were placed in individual containers (5.5 cm
diameter x 10.5 cm height) and maintained as previously
described to determine the oviposition patterns. Eggs
were collected and counted daily for 90 days and placed
in individual containers until hatching. Nonparametric
Kruskal-Wallis analysis was performed to compare the
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numbers of eggs laid per female, development cycle pe-
riods and number of blood meals between moults in the
three studied cohorts because the Bartlett’s tests were p
< 0 for all the comparisons. Pairwise comparisons were
performed for intergroup comparisons using Dunn’s
method. A chi-square test was used to compare fre-
quencies. Differences were considered significant at p <
0.05. The average incubation periods for the four studied
cohorts varied from 19.2 + 1.3-19.4 + 1.6 days, with no
significant differences. The average incubation periods
were similar to that for Triatoma recurva (Stél), 1868, a
related species. The average egg-to-adult development
time for the four studied cohorts was approximately six-
and-a-half months; however, the development time was
significantly longer for the cohort from El Saucito de
Araujo, whereas no significant differences between the
other three studied cohorts were recorded (Table I). The
average egg-to-adult development time, which was ap-
proximately 200 days, was similar to that for Triatoma
protracta (Uhler), 1894 and M. longipennis in a previous
study (Martinez-Ibarra et al. 2003b, 2012). This result
reflects the favourability of the maintenance conditions
for the development of M. longipennis. It could also in-
dicate a potential risk of an increase in the abundance
of any of those populations under favourable conditions,
similar to Rhodnius neglectus Lent, 1954 and Rhodnius
robustus Larrouse, 1927 (Barreto-Santana et al. 2011).
This finding could result in an increase in the risk for
transmission of 7. cruzi to hosts in the distribution areas
for M. longipennis species. The average number of blood
meals between moults was approximately 10 in the four
studied populations. The population from El Saucito de
Araujo had a significantly different average number of
blood meals between moults compared with the popula-
tion from Pénjamo (Table I). Approximately 70-80% of
most instars in each of the studied cohorts from Jala,
Pénjamo and Sayula required an average of one-and-a-
half meals prior to moulting to the next instar, whereas
the cohort from El Saucito de Araujo needed two-and-
a-half meals prior to moulting. The necessity for more
blood meals indicates a need for a higher incidence of
vector-host interactions, which could indicate a disad-
vantage in places where hosts are not easily obtained,
such as in the main habitats (caves) of M. longipennis
in its distribution area in the state of Chihuahua (Licon-

TABLE I

Egg-to-adult development cycle (days), mean number of blood meals
to reach adult stage and mortality of four populations of Meccus longipennis fed every seven days on rabbits

Jala El Saucito de Araujo Pénjamo Sayula
n Mean = SD n Mean = SD n Mean £+ SD n Mean + SD
Development cycle 121 194.1 £20.9¢ 86 211.8 £31.9 101 196.9 £ 22.3¢ 123 193.9 + 17.4¢
Blood meals - 91.1 + 1.14¢ - 10.7 £ 1.2° - 8.9+ 1.6° - 9.4 £+ 124t
Mortality (%) - 18.3¢ - 18.9¢ - 24¢ - 20.8¢

similar letters within a line indicate no significant (p > 0.05) differences. SD: standard deviation.
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TABLE II

Percentages of each sex at the end of the cycles, egg eclosion rate and
mean number of eggs laid per female per day in four populations of Meccus longipennis

Females Males
Egg eclosion rate Fecundity per
Population n (%) n (%) (%) female per day
Jala 59 (48.8%) 62 (51.2) 76.5¢ 1.2+0.7
El Saucito de Araujo 60 (49.29) 62 (50.89) 54.8° 1.4+ 0.6
Pénjamo 63 (52.1%) 58 (47.9%) 64.6° 1.2 +0.8¢
Sayula 64 (52.19) 59 (49.9%) 79.2¢ 1.9+£0.5¢

similar letters within a line indicate no significant (p > 0.05) differences.

Trillo et al. 2010). The mortality rates were not signifi-
cantly different (Table I) between the four studied co-
horts and were lower than those for 7. recurva, a related
species (Martinez-Ibarra et al. 2012). The mortality rates
were also slightly lower than those for M. longipennis in
a previous study (Martinez-Ibarra et al. 2003b). As re-
ported for 7. recurva, T. protracta and Triatoma rubida
(Uhler), 1894, mortality in the youngest nymphs of M.
longipennis appeared to be caused by the inability of the
insects to feed because dead triatomines were generally
found without significant intestinal content. In contrast,
the mortality of older nymphs appeared to occur during
moulting. At the end of the cycles, the female/male ratios
were 1:1 in the four studied populations. No significant
differences were recorded when percentages of obtained
females were compared between studied populations. A
similar phenomenon was observed when the percentages
of males were compared (Table IT). The abundance of fe-
males led us to conclude that the four studied populations
have the same potential to increase their abundance un-
der favourable conditions, resulting in an increase in the
risk of transmission of 7. cruzi to hosts in their distribu-
tions areas. Similar results regarding female:male ratios
have been recorded for three Mexican-American species
(T recurva, T. protracta and T. rubida) (Martinez-Ibarra
et al. 2012). The amount of eggs laid per female per day
after 90 days was not significantly different among the
four studied populations (Table II). The similarity of the
four studied cohorts with regard to this parameter re-
flects the high grade of adaptation of M. longipennis fe-
males, which come from original populations from very
different environmental areas to the controlled condi-
tions of this study. The hatching rate was significantly
lower in the cohort from El Saucito de Araujo compared
with the other three cohorts (Table II). The egg eclo-
sion rate was greater than 75% for the populations from
Jala and Sayula, similar to M. longipennis in a previ-
ous study (Martinez-Ibarra et al. 2003b). However, in
the cohort from El Saucito de Araujo, only slightly more
than half of the eggs laid hatched. This phenomenon
could also help explain the low abundance of M. longi-
pennis in its distribution area in the state of Chihuahua
(Licon-Trillo et al. 2010).

Most of the parameters studied support the conclu-
sion that the population from El Saucito de Araujo is
different from the other three species examined here,
which could help explain the secondary importance of
this species in the state of Chihuahua (Licon-Trillo et
al. 2010). In contrast, the other three populations were
more similar to each other, which could explain the im-
portance of M. longipennis in the states of Guanajuato,
Jalisco and Nayarit (Salazar-Schettino et al. 2010). The
concordance of our results with other morphological and
genetic studies (Martinez-Martinez et al. 2010, Breniere
et al. 2012) supports the proposition that biological traits
are important criteria for determining relationships be-
tween populations (Grech et al. 2010).
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