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Subrectal glands of Reduviidae (Insecta-Heteroptera)
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Abstract. The subrectal glands associated with the female reproductive system is a
characteristic feature of Harpactorinae. These glands produce spumaline for gluing eggs to
the substratum in a mass. Occurrence of subrectal glands have been investigated in 18
reduviid species. The gross morphology and histomorphology of these glands are illustrated
and described.
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1.

Introduction

The subrectal glands of Reduviidae are concerned with secretion of spumaline. These
paired ectodermal glands are opening either jointly or independently at a posterior
region of the bursa either in close proximity or into the genital pore. A general
description on the occurrence and morphology of these glands have been contributed by Kershaw (1909), Readio (1927), Miller (1956), Scudder (1959), Davis (1969),
Louis and Kumar (1973), Swadner and Yonke (1973a, b) and Cobben and
Wygodzinsky (1975). Anatomical and histological details of subrectal glands were
given by Barth (1961). In the present investigation, the structure and histomorphology of subrectal glands have been carried out to assess them as colleterial glands.
2. Materials and methods
Female reproductive system of newly emerged adults and egg laying females were
dissected out in 8% insect Ringer's solution and fixed in warm bouins fluid for 12 h.
After repeated washing in 70% alcohol, these were preserved in 75% alcohol for
study. Drawings were made using a camera lucida. For histological studies, materials
were dehydrated and after foHowing Peterfiz celloidin-double embedding process,
sectioned at 5-6 pm thickness. The sections were stained with Ehrlich's iron
haematoxylin-eosin and mounted in DPX.
3.
3.1

Results
Gross morphology

The subrectal glands have been found to be of the vesicular type and the extent of
their development· varies from species to species. Generally, harpactorines of the
tropical rain forests and scrub jungle ecosystem (e.g. Sycanus versicolor Dohrn,
Rhinocoris marginatus Fabr, Rhinocoris fuscipes Fabr, Rhinocoris kumarii sp.n.) have
relatively large (5-10 mm) subrectal glands and this is correlated with their habit of
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gluing their eggs in compact masses to the substratum by using large quantum of
spumaline secreted by them. The subrectal glands found in Neohaematorophus
therasii sp.n., Coranus spp., Euagoras plagiatus Stal. and Coranus obscurus Stal. are
small (1-3 mm) in proportion to the size of the insect. They secrefe little spumaline
and deposit eggs in loose batches.
The size, shape and colour of the subrectal glands change depending on the
secretory activity of the gland. During the time of oviposition, when this accessory
gland is at the peak of its secretory phase, it is found distended in the form of a
massive sac and appears dark. During the non ovipositional period it is found to be
.'
light yellowish, shrunken and collapsed.
The subrectal glands of S. versicolor are paired elongate and convoluted, arising as
dissimilar pouches from the postero-dorsal region of the genital chamber (figure 2A).
The common opening of the two unequal lobes lies close to the genital pore. In
R. marginatus they are elliptical and dark when filled with the secretion (figure 2B)
but are found to be transparent and collapsed when non active as in the newly
emerged adults. There is also a pair of distinct diverticula arising near its base. In
R. kumarii the glands are long and globular near their apices (figures 2D, 6B) and in
R. fuscipes they are rather short and sac-like with two diverticula from the anterior
margin (figures 2e, 6A). In Platerus pilcheri Dist. also the subrectal glands appear as
two long lobes having a common opening (figure 3A).
In N. therasii sp.n; (figure 3B) Harpactor species (figure 3C), C. obscurus (figure 4A),
E. plagiatus (figure 5A), Coranus spiniscutis Reut. (figure 3D), Coranus wolffi Leth
(figure 4C), Coranus atricapillus Dist. (figure 4D) and in another Coranus species
(figure 4B), the subrectal glands remain separate, each opening independently either
into the genital chamber or into the genital opening and at times it is difficult to
discern the exact position of their opening.
Among the several harpactorines examined, Rhaphidosoma atkinsoni Bergr. (figure
5B), Irantha armipes Stal. (figure 5C) and Polydidus armatissimus Stal. (figure 50)
have been found lacking subrectal glands. Therefore their source of gluing material
may be ovidual in origin as in several other Heteroptera.
Lophocephala querini Lap. alone has been found to possess both the subrectal
glands and bursal glands, in pairs, opening in close proximity of each other on either
side, at the posterior extremity of the bursa (figures lA, 6C). Here, the subrectal
glands are saccular, whereas the bursal glands are very long and vermiform. In the
case of Haematorrhophus nigroviolaceus Reut. (Ectrichodiinae) (figures IB, 6D), apart

Figure 1. A. L. querini.

B. H. nigroviolaceus.
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Figure 2. A. S. versicolor. B. R. marqinatus.
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C. R. [uscipes.

D. R. kumarii.

9

Figure 3. A. P. pi/cheri. B. N. therasii.

Figure 4. A. C. obscurus.

C. Harpactor sp.n. D. C. spiniscutis.

B. Coranus sp.n.

C. C. wolffi. D. C. atricapil/us.

Figure 5. A. E. plaqiatus. Absence of subrectal glands in B. R. atkinsoni,
and D. P. armatissimus.

C. 1. armipes
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Figure 6. Female internal organs of reproduction. In situ. A. R. fuscipes (10 x lOx).
B. R. kumarii (10 x lOx). C. L. querini (10 x lOx). D. H. nigroviolaceus (10 x lOx). E. LS
of the subrectal gland of S. versicolor showing glandular epithelium (20 x lOx). F. LS of
the subrectal gland of R. marqinatus showing epithelial foldings projecting into the lumen
(20 x lOx). G. Enlarged view of the same gland showing the secretion of spumaline in the
merocrine fashion (40 x lOx). H. LS through the posterior region of the gland of
R. kumarii showing the strong circular muscle at the orifice (20 x lOx). I. LS of the same
gland showing epithelial folds and spumaline in the lumen (20 x lOx). J. TS through the
apical bulb of the gland in R. kumarii showing the non secretory phase (20 x lOx). K. LS of
the subrectal gland of R. kumarii showing the villi like processes (40 x lOx). Land M. LS
of the subrectal glands of N. therasii and L. querini showing the spacious lumen and
spumaline (20 x lOx).
BU, Bursa; BUG, bursal gland; CM, circular muscles; COD, common
oviduct; EF, epithelial fold; GP, gonopore; IN, intima; LOD, lateral oviduct; LU.lumen; M,
muscle; MR, merocrine; SL, spumaline; SP, spermatheca; SRG, subrectal gland; YFG,
vermiform gland).

(Abbreviations:
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from the median bursal gland, a pair of voluminous sacs have also been traced. These
structures are opening separately into the bursa.
3.2

Histomorphology

The histomorphology of the subrectal glands of S. versicolor, R. marqinatus,
R. kumarii, N. therasii and L. querini has been examined. Histological sections show
that they possess a secretory highly folded epithelium in the form of finger like
processes projecting into the lumen both in S. versicolor (figure 6E) and in R. kumarii
(figure 6K). The epithelial layer forms massive undulations in R. marqinatus (figure
6F) and simple lobe-like inpushings in N. therasii and L. querini (figure 6L, M). The
compact but highly folded condition of the epithelial layer increases the secretory
surface of the gland (figure 6J). The intra-epithelial space formed by the foldings of
the epithelial wall is lined with chitinous intima and muscle bands so that during the
peak secretory phase, the folds could remain fully extended and the lumen more
spaceous (figure 6L, M). The wall of the gland throughout is provided with both
circular and longitudinal muscles. The opening of the gland into the duct is very
narrow and the wall at this site is heavily invested with strong circular muscle that
act as a sphincter, regulating the release of the spumaline secretion (figure 6H).
There is evidence to suggest that the secretory activity of the gland is periodical,
since the secretion of the gland at ovipositing and non-ovipositing periods indicate
histologically different characters. The epithelium becomes secretory when the insect
starts laying eggs. During the secretory phase, the nuclei become enlarged and the
cells secrete in the merocrine fashion (figure 6G). Towards the end of the secretory
phase, the epithelium remains obliterated while the lumen is stuffed with secretory
material (figure 6L). The gland in S. versicolor contains a viscous clear secretion
(figure 6E). The spumaline in R. kumarii is a homogenous clear secretion (figure
6H, I). A brownish secretion found in the subrectal gland of R. marginatus contains
crystalline particles (figure 6G). In N. therasii and L. querini the lumen is densely
packed with coarsely granular material (figure 6L, M). The spumaline is found
soluble in water and gradually gets hardened when smeared around the eggs.
4. Discussion
Glandular structures associated with the female reproductive system of Reduviidae,
secreting spumaline, are commonly referred to as accessory glands. In Reduviidae
paired ectodermal glands, restricted mostly to the harpactorine groups, have been
variously named as colleterial glands (Kershaw 1909) and subrectal glands (Davis
1969).
Earlier reports on the occurrence of these glands were quite at variance. Kershaw
(1909) described them as paired colleterial glands in Sycanus croceovittatus, having a
common duct opening dorsally into the posterior region of the bursa. Scudder (1959)
misinterpreted the same glands as paired spermathecal glands, Davis (1966) located
the opening of such glands between the second valvulae and the styloids. Later, in
(1969) he correctly traced the exit of a large bilobed sac in Pselliopus cinctus in the
membrane between the styloids and anus and named it as subrectal gland. According
to him these glands are having the function of scent production and considered them
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as repugnatorial glands. Later, it was confirmed that the secretion of these two
voluminous sacs to be of glutinous nature serving the purpose of adhering the eggs
to the substratum.
Louis and Kumar (1973) have recorded a pair of yellowish accessory glands,
opening independently of the common oviduct, in Pisilus tipuliformis and another
elongated light pink coloured accessory gland in the harpactorine species Marqasus
afzelli. Earlier, Readio (1927) has reported that in Acholla multispinosa the secretion
of such gland functioned both as cementing and protective substance. Later, Miller
(1956) suggested that in Isyndus heros this material provides oothecal effect to the
eggs. While describing the grooming behaviour of Apiomerus crassipes, Swadner and
Yonke (1973b) reported that the spumaline was removed from the abdominal tip by
the meta tibial comb and deposited over the eggs.
However, the subrectal glands were reported to be absent in the genera AchoIla,
Sinea, Eitchia and Rhaphidosoma by Davis (1969) and in Cora nus subapterus and
C. aeqyptius, by Cobben and Wygodzinsky (1975). Subsequently, in Sinea coronata
Cobben and Wygodzinsky (1975) have traced a pair of subrectal gland. Davis (1969)
has reported the occurrence of subrectal glands in several harpactorine tribes such as
Phonolibinae, including a Lophocephala species; Tegeines and Diaspidines. Their
absence was reported in Apiomerini and Ectinoderini. However in the latter, a
similar structure that opens just below the styloids into the genital tract was not
considered as subrectal glands by Davis (1969). In an ectrichochine species,
Glymmatophora, a pair of voluminous sacs lying lateral to the genital chamber were
labelled as Pseudospermathecae by Scudder (1959). These sacs may represent the
Saccular structures described here in H. nigroviolaceus (Ectrichodiinae). Though
these paired structures are labelled as subrectal glands because of their morphological resemblance with the subrectal gland its histomorphology was not studied in
the present investigation. Haridass (1987) described that they are lateral expansions
of the bursa, serving the purpose of storing eggs before oviposition.
In most of the earlier descriptions of the female accessory glands of Reduviidae
mention has been made only of the accessory gland and for that reason the status of
the subrectal gland remained unexplained for long. The designation of the same in
several species has become more confusing when it was considered as Pseudospermatheca by Scudder (1959). Consequently, any interpretation based on the earlier
literature on spermatheca and subrectal gland has become an arduous task.
Therefore, in the present descriptions and illustrations the term subrectal glands has
been found to be more appropriate to designate the spumaline secreting glands that
predominantly occur in Harpactorinae.
Though the subrectal glands are found to have developed in varying degrees
among the 15 species of Harpactorinae examined, they are significantly absent in the
harpactcrine species, lrantha armipes; Rhaphidosoma aikinsoni and in Polydidus
armatissimus which also glue their eggs to the substratum. Only in the case of
Lophocephala querini which is considered here as an aberrant harpactorine species of
western ghats, both the subrectal glands and bursal glands have been found in paired
condition.
Anatomical and histological details of subrectal glands in Arilus carinatus were
given by Barth (1961). The present observations on the histological preparations of
subrectal glands reveal that the compact arrangement of glandular foldings that fill
the central lumen is characteristic of harpactorine species confined to the tropical
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rain forest, whereas in L. guerini and N. therasii of the tropical rain forest and scrub
jungles the lumen remains quite spacious because of the presence of simple glandular
epithelial lobes. Thus the histomorphology of the gland also varies in accordance
with the requirement of spumaline for their specific oviposition strategy. Though the
subrectal glands and bursal glands are functionally colleterial, the histomorphology,
secretory phases and spumaline itself are convincing evidences for their heterogenicity. Since the subrectal gland occurs commonly in Harpactorinae and the bursal
glands in other reduviids, they may have evolved independently
of each other.
J
Salkeld (1972) has suggested the hygroscopic property for the viscous material
which covers the veil. It gets dried up and shrinks under vacuum and regains its
original state when returned to atmosphere. Hinton (1961) suggested that in Nepa
cinera L. the viscous material covering a part or the egg in whole may function as a
humidity regulator. Cobben and Wygodzinsky (1975) observed that the gluing
material in Sinea spinipes is less adhesive than that in Sinea diadema, similarly in the
present study too spumaline secreted by Endochus cingalensis appears more sticky
whereas in E. inornatus spumaline gets tanned into a hard coating around the eggs
as in most of the other harpactine eggs. According to Miller (1956) and Swadner and
Yonke (l973a, b) the eggs on the periphery of the egg mass and loosely deposited
eggs are more susceptible to parasite attack while the eggs that are at the centre and
those heavily coated with spumaline are less susceptible to parasites. In the present
investigation too most of the peripheral eggs in a batch of eggs of R. kumarii
collected from the field have been found parasitized by a dipteran parasite. Presence
of several exit holes found on the egg shell of Rhaphidosoma atkinsoni usually
smeared with little spumaline on the egg surface suggests the probability of these
eggs being hyper parasitized as recorded in Arilus crist at us by Swadner and Yonke
(1973a).
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