Proc. Indian Acad. Sci. (Anim. Sci.), Vol. 95, No.2, April 1986, pp. 237-246.
© Printed in India.

Ultrastructure of the eggs of Reduviidae: II eggs of Harpactorinae
(Insecta: Heteroptera)
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Abstract. The harpactorine eggs, laid in clusters and covered by spumaline secretions, are
distinguished from the eggs of other reduviid subfamilies by the elaborate net-work-like
chorionic collar extensions and opercular outgrowths. The collar extensions may be short with
spongy structure, or considerably long with honeycomb structure terminating in filamentous
apices. The body of the egg has prominent follicular markings and the anterior end is marked
by a distinct collar having the spermatic groove, aero-micropylar openings and the sealing bar.
The chorionic collar extensions and the opercular outgrowths, along with the aero-micropylar
systems and the inner aerostatic layer, efficiently transport atmospheric oxygen to the
interior of the eggs. The ultrastructure of the chorion, the operculum and the aero-micropylar
system of 5 species of harpactorine bugs from Southern India is reported.
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1. Introduction
The harpactorine eggs are considered unique in many respects among Reduviidae
and have received considerable attention from many workers (Kershaw 1909; Readio
1926; Odhiambo 1956; Southwood 1956; Edwards 1962; Cobben 1968; Cobben
and Henstra 1968; Miller 1953. 1971; Salkeld 1972; Hinton 1981). Though there is
uniformity in the general organisation within the subfamily, there definitely exist many
distinct variations in the egg structure of different species. An attempt is presently made
to study these variations in the eggs of 5 harpactorine bugs collected from Southern
India.

2.

Materials and method

Eggs of the following species were studied:
(i) Sycanus collaris Fabricius, (ii) Rhinocoris fuscipes (Fabricius), (iii) Harpactor
pygmaeus Distant, (iv) Endochus inornatus Stal, (v) Lophocephala querini Laporte.

Methods involved in the study of these eggs have been described elsewhere (Haridass
1985b).
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3. Observation
3.1 Oviposition

All harpactorines oviposit clusters of numerous eggs gluing them with cementing
materials to the under surfaces of boulders, stones, or on the barks of trees or shrubs
(Haridass 1985a). Oviposition is very regular, except for the first 3-4 eggs, in kind of
chevron sequence, where successive half-rows of eggs are deposited from the margins
towards the middle line of the egg mass ( figure 1A). Four to six egg masses are laid by a
single female, there being no parental care in any of the species studied.
3.2 Structure of egg
3.2.1 Colour, size and shape: Eggs ofharpactorine species are more or less uniform in
shape, the main part of the egg is cylindrical with rounded posterior end with distinct

Figure 1. Eggs of Harpactorinae. A. S. col/aris. Egg mass and ovipositional sequence (as
shown by arrows). B.S. col/aris. Entire egg (BI), operculum (B2).and L.S.of anterior end of the
egg (B3). C. R. fuscipes. Entire egg (CI), operculum (C2), and L.S. of anterior end of the egg
(C3). D. H. pyqmaeus. Entire egg (01), operculum (02), and _.S. of anterior end of the egg
(03). E. L. querini. Entire egg (El ), operculum (E2), and L.S. of anterior end of the egg (E3).
F. E. inornatus. Entire egg (FI), operculum (F2), and L.S. of anterior end of the egg (F3). Scale:
Entire egg and operculum = 1 mm. L.S. of the anterior end of the egg = 250 J.lm. (CE,
Chorionic extensions; CH, Chorion; OP, Operculum; SB, Sealing bar; SG, Spermatic groove).

239

Ultrastructure of the eggs Reduviidae

concavity and convexity, corresponding respectively to the dorsal and ventral sides of
the fully developed embryo. The eggs of Endochus inornatus alone have typical bottle
shape, the wide body having narrow collar and operculum (figure IF I). In S ycanus
collaris, the eggs are cylindrical, and are dark and honey coloured, including the
operculum. The cylindrical eggs of Harpactor pyqmaeus, Rhinocoris fuscipes and
E. inornatus are dark brown, but their chorionic collar extensions and the operculum
are white. The eggs of Lophocephala guerini are also cylindrical with white operculum
and pale yellowish body (figures IBI, Cl , 01, EI). The exposed parts of all the eggs are
always darker than those parts which are in contact with the adjacent eggs. The sizes of
the eggs of different species are given in table 1.
3.2.2 Body of eggs: All harpactorine eggs have their main body marked by follicular
pits but these are greatly obscured by the application of the cementing material at the
time of oviposition. While the pits are prominent throughout the chorion in R.fuscipes
( figure 2B), those of S. collaris are prominent only on the upper one third of the body
and become gradually shallower towards the posterior end (figure 2A). In H. pygmaeus,
E. inornatus and L. guerini the follicular pits are very shallow, demarcated only by
hexagonal ridges. In all the eggs, the follicular pits are prominent in exposed areas than
on those parts which are in actual contact with other eggs.
The chorion of the eggs is composed of an outer exochorion merging imperceptably
with the inner endochorion and the relative thickness of these two layers vary, not only
among eggs of the same batch, but also in the same egg at different regions. The chorion
is thicker and tougher in the eggs situated at the perimeter of the egg mass than those in
the middle and in any given egg, the chorion is thicker near the neck region (20-26 /.Lm)
than in the rest of the body (2-3 /.Lm). The chorion of the eggs which are in contact with
each other, remains thin and flexible, the reduction in thickness of exochorion being the
cause for it. In areas where there are prominent follicular pits, the boundaries of these
pits arise as extensions of the exochorion. The innermost part of the endochorion
shows the aerostatic layer (figures 4B, C), varying between O'S-{i urn in thickness in
different eggs. This layer is separated from the endochorion by supporting pillar-like

Table 1.

Measurements and the aero-micropylar numbers in Harpactorine eggs.
Eggs (n

Species

S_ collaris
R. fuscipes

H_ pygmaeus
E_ inornatus
L. querini

Number laid/female (n

= 10)

Length
(mm)

Width
(rnm)

Aeropyles

Micropyles

Eggs

1-85-1-9()
(1-88)
1-58-1-63
(1-61)
1-08-1-12
(1-10)
2-18-2-22
(2-20)
2-30-2-35
(2-33)

0-66-0-69
(0-68)
0-58-0-63
(0-61)
0-54-0-57
(0-55)
0-84--0-87
(086)
0-81-0-84
(0-83)

116-134
(126)
92-118
(104)
158-181
(176)
89-107
(98)
133-154
(148)

9-12
(11-4)
4--6
(5-2)
4--7
(6-6)
6-8
(7_2)
8-10
(9-7)

52-398
(234-1)
60-192
(9()-4)
28-160
(81-6)
40-178
(92.4)
32-210
(142-3)

The figure in parentheses indicates mean values.

= 5)

Egg batches
(average female
longevity)

' 3-4
(84 days)

5-6
(76 days)

5-6
(69 days)
4-5
(80 days)

3-4
(54 days)
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Figure 2. Scanning electron micrographs of Harpactorine eggs. A. S. collaris. Anterior part
of the egg with operculum (Scale = 150 Jll11). B. R. fuscipes. Anterior part of the egg (Scale
= 176·5 Ilm). C. E. inornarus. Entire eggs (Scale = 303 Ilm). D. H. pygmaeus. Entire egg
(Scale = 169 Jll11). E. L. querini. Anterior part of the egg with operculum; chorionic collar
extension partly removed (Scale = 139·5Ilm).

struts exhibiting a polygonal arrangement, corresponding to the chorionic follicular
pits. The aerostatic layer starts immediately below the sealing bar and extends all
around the inner aspects of the egg and is distinctly absent in the operculum. At the
point of origin where it receives all the inner aeropylar openings, the aerostatic layer is
wider than in the rest of the chorion (figure 4B).
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3.2.3 Chorion: As in other reduviids, the anterior part of the harpactorine egg is
characterised by a distinct neck or collar which is further distinguishable into an outer
collar rim composed of exochorion and an inner sealing bar wholly formed of
endochorion. While the outer apical margin of the collar has a very shallow and narrow
spermatic groove all around (figures lA-F; 4A, D), its inner side facing the lumen of the
egg, is marked by numerous vertical and alternating grooves and ridges, constituting
the sealing bar. These grooves and ridges receive similar grooves and ridges of the
opercular rim, enabling the operculum to fit snugly and correctly into the collar. The
grooves and ridges of different eggs may be oriented vertically, obliquely, or
horizontally to the long axis of the egg (figures 4B, E, F, G).
The anterior extremes of the endochorionic part of the collar, between the spermatic
groove and the sealing bar, is produced into a net-work like extensions variously
modified in different species. In H. pygmaeus they are very short and extend only upto
the level of the opercular extensions (figures 1Dl, D3; 2D). The collar extensions of
E. inornatus extend only to the basal part of the long operculum and they show a
spongy appearance (figures 1Fl, F3; 4F). The chorionic collar extensions of R.fuscipes
extend well beyond the upper limits of the opercular extensions, projecting away from
the central axis of the egg as highly porous continuous sheet (figures l Cl, C3; 2B; 4D,
E). In S. collaris the collar extensions project far beyond the upper limits of the
opercular extensions and have the honey-comb structure basally, but terminating as
free elongated filamentous structures distally (figures lB1, B3; 2A; 3B; 4A).The collar
extensions of L. guerini are equally as long as those of the operculum. At the distal end
this highly porous continuous sheet-like extension with distinct polygonal cells, is
turned inwards to join the opercular apical rim (figures lEI, E3; 2E; 3C; 4G). This kind
of union between the collar extensions and the extensions from the operculum is also
common in all the eggs, but the actual point of union may be at the base or in the middle
or at the apex of the operculum (figures 1B-F). During eclosion these connections are
snapped all around, enabling the embryo to escape from the egg by pushing the
operculum like the lid of a jar.

3.2.4 Aeropyles and micropyles: In spite of the variations in the chorionic collar
extensions and the opercular structures, the aeromicropylar system of harpactorine
eggs presents a uniform pattern in all the species presently studied. The external
aeropylar openings are situated in the space between the operculum and the chorionic
extensions, on a ring of spongy area on the upper chorionic rim surface above the
sealing bar (figures 4B, E). The number of aero pyles vary from 98-176 in different
species examined (table I). The external aeropylar openings continue from the spongy
area as canals of 1·5-3·0 Jl.ID diameter, extend downwards through the endochorion, pass
behind the sealing bar and open into a circular or oval space on the inner aerostatic
layer commencing immediately below the sealing bar (figures 4B, G). The aero pylar
canals and openings thus establish a pathway between the aero static layer and the air
space between the operculum and chorionic collar extensions. In no case the external
aeropylar openings are noticed on the outer surfaces of the chorion.
The micropyles are easily distinguished from the aeropyles by their wider external
openings (8-12 ,urn) and also by their position on the outer surfaces of the chorion
above the neck regions, very near to the point of origin of the collar extensions
(figures 4A, D). The micropyles penetrate through the thin exochorion and follow the

242

E T Haridass

Figure 3. Scanning electron micrographs of Harpactorine eggs. A. S. collaris. Lateral view
of the operculum (Scale = 117·6 ,urn). B. S. collaris. Enlarged view of the polygonal cells of
chorionic collar extension (Scale = 14·5Ilm). C. L. querini. Enlarged view of the
polygonal cells of chorionic collar extension (Scale = 24·4 Ilm). D. L. querini. Lateral view of
the operculum (Scale = 112·7 Ilm). E. E. inornatus. Lateral view of the operculum (Scale
= 83·3 ,urn). F. Ri[uscipes. Lateral viewof the operculum (Scale = 55·8 Ilm). G. H. pygmaeus.
Lateral view of the operculum (Scale 53·8 Ilm).
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Figure 4. Scanning electron micrographs of Harpaetorine eggs. A. S. collaris. Chorionic
collar rim. Arrow points to the outer micropylar opening (Scale = 42·1 jlm). B. S. col/am. L.S.
of the chorion near collar region. Arrow indicates the beginning of the inner aerostatic layer;
SB = Sealing Bar; lAO = Inner Aeropylar opening (Scale = 16 Jlffi). C. R. fuscipes. L.S. of
chorion in the middle of the body. Arrow indicates the aerostatic layer. (Scale = 7 Jlffi). D. R.
fuscipes. Chorionic collar rim showing spermatic groove and micropyles (Arrows) (Scale
= 21 urn]. E. R. [uscipes. Chorionic collar inner view showing sealing bar and outer aeropylar
openings (Arrows) (Scale = 38·6 um), F. E. inomatus. Chorionic collar inner view showing
sealing bar and outer aero pylar openings (Arrows). (Scale21·33 Jlffi). G. L. querini. Chorionic
collar inner view showing sealing bar. outer aeropylar openings (small arrows) and inner
aero pylar openings (long arrows). (Scale = 3(}8 Jlffi).
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same course like aeropyles in the endochorion. Inner to the aerostatic layer, the
micropylar canals terminate as a bent duct or groove into the lumen of the eggs,
the terminal bent portions exhibiting a clockwise arrangement when viewed from the
anterior end. The number of aeropyles and micropyles in different species is tabulated
(table 1).
3.2.5 Operculum: The operculum of harpactorine eggs exhibits great structural
diversity in the different species examined. The part of the operculum that fits into the
collar of the egg through a distinct sealing bar, is of uniform nature in all the eggs, being
ring-like with alternating vertical grooves and ridges. The upper part of the operculum,
on the other hand, varies considerably. In R. fuscipes the operculum is disc-like with
numerous upright filamentous extensions from its upper surface (figures 1C3; 3F), the
peripheral filaments being connected to the chorionic collar extensions all around. In
H. pygmaeus the operculum is cylindrical with a column ofhoney-comb area at the apex
with central part pushed down into a deep cavity. The lumen of this cavity and the air
spaces of the honey-comb area extend deep into the opercular base. The peripheral edge
of the cylindrical operculum is united with the chorionic collar extensions all around
(figures 103; 3G). In E. inornatus the operculum is peculiar; the highly porous disc-like
basal rim is united with the collar extensions all around and the conical part above the
basal disc is protracted into a bulb with a large terminal opening. The conical part of the
operculum has numerous filamentous projections inside (figures IF3; 3E). In S. collaris
the basal part of the operculum is raised into a cylinder of numerous honey-comb cells,
the cavities of these cells penetrating the opercular base obliquely. From the centre of
this cylinder arises a vertical pillar supporting an arched disc apically, the periphery as
well as the central concavity of this disc is produced into numerous filaments. Some of
these peripheral filaments are united with the chorionic collar extensions (figures IB3;
3A). In L. guerini the operculum is conical with many honey-comb cells, the central part
of this cone is protracted distally to end in a blunt convex apical part. The basal rim of
this blunt end is connected with the chorionic collar extensions (figures lE3; 2E; 3D). In
spite of the structural diversities, the operculum of all the species examined possessed
numerous pore canals, arising from the air spaces between the honey-comb cells or
from the interfilamentar spaces and penetrating the endochorion to open finally into
the lumen of the egg through the concave opercular base. The inner aerostatic layer,
distributed all over the interior of the egg, is distinctly absent in the operculum.

4.

Discussion

Despite the general similarities with other families of Cimicomorpha, the eggs of
Reduviidae have been shown to be unique in the structure of the operculum, aeromicropylar system and chorionic coilar. The eggs of Piratinae (Haridass 1985b) and
Harpactorinae stand out as most characteristic among this family and in fact, the latter
has been the most widely studied of all the subfamilies of Reduviidae (Kershaw 1909;
Readio 1926; Bose 1951; Miller 1953, 1971; Odhiambo 1956; Southwood 1956; Cobben
1968; Cobben and Henstra 1968; Salkeld 1972; Hinton 1981; Ambrose and Livingstone
1979). Laying hexagonal clusters of spumaline covered eggs and transforming such
masses into a kind of ootheca is common in most harpactorinae, though oviposition of
the eggs singly or in a single row or in parallel rows are also known in some species
(Miller 1971). The significance of this reproductive strategy is to protect the eggs from
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the ravages of hymenopterous and other egg parasites and predators. Though parental
care has not been observed in any species studied presently, harpactorine females
(Edwards 1962) or males (Bequaert 1912; Odhiambo 1956) have been reported to
exhibit brooding behaviour, affording additional protection to the eggs.
The harpactorine eggs, in a majority of cases, are laid in a crowded manner and in
habitats that are well above the ground level. with easy access to the atmospheric
oxygen as well as shielded from the danger of getting drowned in water during rainy
seasons. Hence, numerous but the simple aeropyles, along with the aerostatic layer seen
all around the interior of the eggs, and the highly porous chorionic collar extensions,
provide an efficient respiratory system. The plastron respiration, so well developed due'
to follicular modification in eggs that are liable for submersion in water for
considerable periods of time (Hinton 1981; Haridass 1985b), is totally wanting in these
eggs. The total absence of the aerostatic layer in the operculum is compensated by the
development of numerous pore canals in this region enabling the passage of
atmospheric oxygen to the interior of the eggs.
The micropylar number in all the species presently studied varied from 4-12 and this
falls within the typical number of 15 suggested for reduviids (Cobben 1968). By virtue
of their location on the outer surfaces of the chorionic collar, some of the micropyles get
covered with cementing secretions from the female, but a great number of these
openings still remain fully exposed. It is possible, therefore, that the micropyles can
subserve respiratory function also.
Inspite of the marked variation in the opercular structure, the Harpactorinae
presents more or less a uniform pattern, like many species considered typical of this
subfamily, in the structure of the aero-micropylar system, inner aerostatic layer,
chorionic collar extensions etc., of the egg, as well as in the ovipositional behaviour of
the female. Based on these characters it is possible to identify the eggs of Harpactorinae
easily from those of other reduviid subfamilies. But the examination
of egg characters of a large number ofspecies is required in order to assign the variation
of egg characters for the identification of Harpactorinae, atleast at the generic level.
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