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Eye Colour as a Genetic Marker for Fertility and Fecundity of
Triatoma infestans (Klug, 1834) Hemiptera, Reduviidae,
Triatominae
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Eye colour of Triatoma infestanis controlled at a single autosomal locus, with black-eye as the dominant gene
and red-eye as the recessive. Inheritance of these characters follows a classical Mendelian system, enabling eye
colour to be used as a marker for studies of mating frequency. We found no significant differences in oviposition rates
and egg hatching rates irrespective of parental phenotypes. Different mating schedules between red-eye and black-
eye parents showed that eye colour did not affect mating competence. Females mated with a single male or with
different males together or in succession produced similar numbers of fertile eggs, with the eye colour of the offspring
reflecting exposure to the different males. We conclude that although a single mating can provide sufficient sperm
for the whole reproductive life of the female, multiple matings can result in balanced assortative sperm usage from
the spermatheca.
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Eye colour inTriatoma infestangKlug, 1834) is a ge- MATERIALS AND METHODS

netically controlled character involving a single locus. TheT infestansame from two colonies maintained
Wild forms normally have black coloured eyes, althougjy, +he insectary of the Laboratério de Triatomineos e

these often fade to grey after death. Red eyed forms h%’&demiologia da Doenca de Chagas of the Centro de

also been reported, and shown to be associated wit quisas René Rachou-Fiocruz, Belo Horizonte, MG
smgle recessive autospma_ll mutaﬂop (Wygodzinsky razil, fed weekly on albino micé anaesthetized ,with’
Briones 1954, 1955, Dujardin & Bermudez 1986). We r hionembutal. The first colony originated from insects

flon a5 a marker (0 investigate ferity and fcundiy of PUred in Cruz Del Efe, Argentina, and were homozy.-
T. infestansin particular to examine the role of multiple ous recessive for red-eye. The S‘?CO”O' c_olony origi-
- hy nated from the State of Minas Gerais, Brazil, and were

mating in fertility. .
homozygous dominant for normal black-eye. The ho-

Once fertilized, the female Triatominae generally re ozvaous character of both pobulations was confirmed
main fertile for life, by storing spermatozoa in a pair o zygou populati w I
previous crosses of adults of the two colonies.

structures named seminal receptacles or spermathetrA. : X 0
Some authors have reported that a single mating may pa€S€ crosses invariably gave 100% black-eye at the
which, when mated together, gave F2 generations

enough for the females to become fertile (Neiva 1910, . ! I
Perlowagora-Szumlewicz 1968, Pessoa & Martins 19g¥§/th black or red-eyes in proportions not significantly

although multiple mating is known to occur (Borba 197Aifferent from 3:1. In all cases, the black or red-eye
Lima et al. 1987). Manrique and Lazzari (1994) suggest{1€notype is apparent in all nymphal stages as well as
polyandrous fecundation systenilininfestanswhereby ~the adults. , o
the female mates successively with several males. This For the present study, insects were separated indi-
might contribute to higher genetic variability, partially comYidually as fifth instar nymphs and sexed from mor-
pensating the trend of genetic simplification believed tBhology of the external genital plates, following Corréa
be associated with domestication (Schofield 1994). Cohl954). They were maintained individually until adult
sidering this, the aim of the current work was to analygimergence, then mated according to the scheme de-

such proposition using eye colour as a genetic marker¥iribed below. . o _
parentage. The first experiments involved five different mating

schedules, designed to verify female fertility and hatch-

ing rate of the eggs, as well as inheritance of eye colour

(Groups 1-5). Two subsequent experiments involved
Financial support: Fiocruz _changing the mates after 15 days _(Groups 6-7) when o_nIy
*Corresponding author. Fax: +55-31-3295.3566. E-mailnheritance of eye colour was monitored (Table). To verify
tim@cpqrr.fiocruz.br the phenotypes expressed by the descendents of each
Received 25 September 2001 group, eggs were collected weekly and maintained in sepa-
Accepted 12 December 2001 rate groups until hatching.
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TABLE 40
Experimental groups, mating schemes and number of couples
involved in each group 35 1 l _L
No.of @ 39 |
Group Mating scheme couples § L
j
1 Red-eyed female X red-eyed male. After the g 251 _L
beginning of the oviposition, the males were % l
replaced with homozygous black-eyed males. 3 g20-
[0
2 Red-eyed female X red-eyed male. After the S 5
beginning of the oviposition the male was ex- 8
cluded and two months later, the females were 5 10 4
mated with homozygous black-eyed males. 3 =
3 Red-eyed female X red-eyed male. After the 5 1
beginning of the oviposition the male was
excluded, without replacement. 3 0 T T T T 1
2
4 Red-eyed female X red-eyed male. There was Growp 1 Group Growp3  Group4  Group

neither exclusion of the males nor substitutions. 4 Mating scheme

Fig. 1: mean number of eggs for the different mating schemes of

S Red-ey_ed female X red-eyed and black eyed Triatoma infestanswith recessive (red-eye) or dominant pheno-
male, simultaneously. 3 type (black-eye).

6 Red-eyed female X red-eyed male. After 15
days, the males were replaced with homozygous 100 ~
black-eyed males for a further 15 days. 3

7 Red-eyed female X black-eyed male. After 15 80 1 l

days, the males were replaced with homozygous
red-eyed males for a further 15 days.

S S S

40 -

Eclosion success (%)

RESULTS

After mating, 13.6% of females began oviposition in
the second week, 27.3% began at the third week, 22.7% at
the fourth, 13.6% at the fifth, 13.6% at the sixth, and 9% at  © ' ' ' '
the seventh week. Oviposition rates did not differ signifi- Groupl ~ Group2  Group3  Group4  Group 5
cantly between the different mating schedules (Fig. 1), Mating scheme
and nor did the hatching rates of the eggs (Fig. 2). Fig. 2: hatching of thdriatoma infestaneggs from five different
In groups 1 and 2, where the red-eye females wef@ms of mate.
firstly kept with red-eye males and then with black-eye
males, a change in the phenotype of offspring began to
be observed two weeks after the substitution (Figs 3, 4).
In group 1, where the substitution was made just after1 7o
beginning of oviposition, the total of offspring was 4
red-eye (12.2%) and 295 black-eye (87.8%), whereas ]
group 2 where the substitution was made after two mont
the total of offspring was 110 red-eye (37.8%) and 1.
black-eye (62.2%). In group 5, where the females we

simultaneously kept with a red-eye male and a black-¢ : ° I
male, the descendents showed both patterns in sim g 5 |
proportions, 137 red-eye (56.8%) and 104 black-eye (43.Z
(Fig. 5). Both types of male were similarly accepted byt = 2o 1
females, with no apparent phenotypic mating dominan
or preference (group 5). The proportions of black-e' 101
offspring broadly reflected the relative length of time thi .
100 140

black-eye males were present with the females, indicat o 20
multiple mating and random assortment of sperm with
the spermatheca. . .
In groups 3 and 4, where the females were mated Orm? 3: eye colour phenotype dtiatoma infestanglescendants
m recessive females (red-eye) and recessive males. After the
with red-eye males, the red-eye phenotype of the offsprlrﬂgst

oviposition, the males were substituted for the dominants
was maintained (detailed results not shown), and theggack-eye) (Group 1).
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Fig. 4: eye colour phenotype dFiatoma infestanslescendants from recessive females (red-eye) assembled with dominant males
from recessive females (red-eye) and recessive males. Two montRiick-eye) for 15 days and then with recessive males (red-eye) for
after the beginning of the oviposition, the males were substituted further 15 days (Group 7).
for dominant males (black-eye) (Group 2).
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Fig. 5: eye colour phenotype dfiatoma infestanslescendants Fig. 7: eye colour phenotype of tfigiatoma infestanslescendants
from recessive females (red-eye) assembled with recessive malesm recessive females (red-eye) assembled with recessive and domi-
for 15 days and then with dominant males (black-eye) for a furth&ant males (red and black-eye, respectively), simultaneously (Group
15 days (Group 6). 5).

was no significant difference in oviposition rate or eg§j various natural populations. The first published report
hatch rate when the female remained with the male ordf the red-eye form was by Noé and Silva (1949) in Chile.
the male was removed as oviposition began. In groupd Bese authors denoted the form as a new subspécies (
and 7, where the females were firstly kept with red-eye ¥estans erythrophthalmusubsequently synonymized
homozygous black-eye males for 15 days and then willy Lent & Wygodzinsky 1979) and attributed the red-eye
males of the other phenotype for a further 15 days, tﬁ@lpurto arecessive gene on the X_chromo'some. In fact,
overall numbers of offspring with each phenotype werd€ir published data would be consistent with an autoso-
similar in both cases, with a significant predominance dfal recessive, as verified by subsequent authors examin-
black-eye phenotypes in both cases (Figs 6, 7). No diffdpd red-eye forms ofl. infestansfrom Argentina
ences in oviposition rate or egg hatch rate were observé/ygodzinsky & Briones 1954, 1955) and Bolivia (Dujardin
The results from groups 1, 2 and 5 did not indicate matirfgBermudez 1986). Our studies in preparation for this pa-
preference or dominance of either phenotype. The resul@r also confirm that red-eye is associated with a single
from groups 6 and 7 indicate that sperm from b|ack_eﬁutosomal recessive following classical Mendelian inher-

males may survive longer in the spermatheca than spefignce. Itwould seem likely that red-eye might be associ-
from red-eye males. ated with impaired vision, but our results suggest that

even if this is so, there is no impairment of mating attrac-
DISCUSSION tiveness, nor of mating success. All crosses reported
Black-eye is the most frequent form observed.in here gave similar rates of oviposition and fertility, irre-
infestansalthough red-eye forms have been encounteregective of parental phenotypes.
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Data of Barlow (1955) and Perlowagora-Szumlewicascertain the dynamics of sperm utilization from the stock
(1968) demonstrated that ovipositionbfinfestangen- held in the spermatheca, but the indication that sperm
erally begins 15 days after mating, probably coincidinfrom red-eye males may be of shorter viability compared
with the sexual maturity of the insects and requiring 8 sperm from black-eye males could help explain why
minimum volume of blood to initiate oogenesis. In theed-eye mutants df. infestansare uncommonly seen in
present work we found that only 13.6% of the insectsatural populations, and fail to persist except under con-
began oviposition at 15 days after formation of the couple#uous laboratory selection.

We suspect that thi_s may be due to immaturity c_)f the ACKNOWLEDGEMENTS
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