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Abstract. The pin and jab type of predatory behaviour of Rhinocoris marqinatus Fabricius
is distinctly different from the feeding behaviour of other subfamilies known so far. The thin
long legs, tibial pads, long slender rostrum capable of more than 90° forward extension, slow
gait of this predator are ideally suited for efficient capture of soft-bodied prey types, particularly caterpillars. As in other predatory reduviids, visual stimuli provided by the moving
prey, elicit feeding responses in Rhinocoris marqinatus and this is augumented by other
sensory systems, including olfactory. The predatory feeding behaviour of Rhinocoris
margin atus consists of disinct stimuli-response mediated sequences of events and based on
these the feeding behaviour model for this insect is depicted.
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1. Introduction
Studies pertaining to the prey records, feeding habits and feeding behaviour of
predatory reduviids are meagre. Detailed predatory behaviour of a few representative species of Reduviidae from southern India (Haridass and Ananthakrishnan
1980a) indicated that these insects, inhabiting diverse habitats, feed on a variety of
arthropod prey types. Since the feeding behaviour of Rhinocoris marqinatus Fabr. a
common harpactorine bug, varied considerably from those known already, an
attempt has been made to study this aspect in detail, with the construction of
appropriate feeding behavioural model depicting the sequences of events involved in
predation.

2. Materials and methods
Adults and nymphs of R. margin at us were collected from Vaigai Dam (Madurai
District) and Chandrapuram (Coimbatore District) of Tamil Nadu and from Konai
falls (Chittoor District, Andra Pradesh) and maintained in cages under laboratory
conditions (temperature 29°-32°C; RH 70--90%) similar to those explained earlier
(Haridass and Ananthakrishnan 1980a). They were provided with grubs, maggots,
grasshoppers and caterpillars; the caterpillar was found to be their natural food.
During experiments the starved and highly cannibalistic forms were reared
separately in appropriate plastic containers. Feeding behaviour of the insects were
observed after the test insects were starved for 2-3 days and then offered with various
prey types. Scanning electron microscopic (SEM) picture of the fore tibia of adults
was obtained from fresh material using Hitachi 450A electron microscope after the
materials were gold coated using Eiko IB.2 ion coater.
41

42
3.

E T Haridass, M Noble Morrison and A Balu
Results

As is true for other reduviids, the feeding behaviour of R. marginatus consists of
many stimuli-response mediated sequence of distinct events and these can be broadly
categorised into prey location, prey capture, prey immobilisation and prey
consumption.
3.1

Prey capture

R. marqinatus is always elicited by visual stimuli and a moving prey makes the
starved and wandering predator more active. On locating the prey the predators
raise the body from the ground and with the antennae directed forward, approach in
slow and steady gait (figure lA). When the prey is within the striking distance, well
before the antennae could make any contact with the prey body, the rostrum is fully
extended forward to about 90° and the fore legs are lifted off the ground, as if to pin
down the prey (figure 1B). A dead caterpillar or an inert object dragged in front of
the starved predator also evoke similar responses. Nymphal stages of these insects
also behave in a similar manner.
3.2

Prey capture and prey immobilisation

Once the predator reaches the close proximity of the prey it attempts to pin down
the prey with the tibial pads of the fore legs (figure IC) and jabs at the prey body
with its long rostrum and quickly injects the toxic saliva. Invariably the thorax or
segments behind it are selected for salivary injection. When the caterpillar-prey is
hairy, the tibial pads are not efficiently used for pinning down the prey and two to
three probes with rostrum are required for site selection before insertion of stylets
and injection of saliva. When bigger caterpillars are encountered, the predator
merely jabs with fully extended rostrum and injects toxic saliva, without making any
attempt to pin down the prey firmly with fore legs. The caterpillars attacked in this
manner react violently and try to escape, but are pursued by the predator which
repeatedly try to jab. Invariably bigger caterpillars manage to escape such assaults.
Small and medium sized caterpillars also react violently when attacked by the
predator by twisting and rolling their body and by releasing body and salivary fluids
(figure I D). In such cases the predator releases its hold, but with their stylets still
inserted in the prey body, closely follow the wriggling prey that finally becomes
immobilised and killed within 30-50 s. When the prey body size is small or as in the
laboratory, when maggots and grubs were offered as food, the predator, after pinning
down and injecting the saliva, completely lifts the prey off the ground (figure IG).
Unable to escape, the prey struggles dangling at the rostral tip until death. Nymphs
of R. marqinatus frequently attack the prey in groups; smaller 1st nymphs prefer
newly hatched and very small caterpillars; 5--6 such nymphs are also able to kill a
medium sized caterpillar easily. Three to five nymphal stages attack and immobilise
medium and large sized caterpillars like the adults, but in groups of 2 and 3 (figure
I H).

When grasshoppers were offered as prey, the predator initially exhibited alarm
responses by raising the body above the ground, by lifting the fore legs and by
extending the rostrum and antennae forward. With continued visual stimuli. the
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Figure I. R. murqinutus. A. Aroused by a mo ving prey the preda tor approaches with
raised body, extended a ntennae, etc. B. T he preda to r. after pinning down the prey, about
[ 0 ja b with ros tru m.
C. After selecting the su itable site . the pred at o r jabs the prey body
with rost rum a nd injects sa liva. D. Dragging the paral ysed pre y to a secluded place.
E. Feeding the killed prey . F. Antennal cleanin g with tibia l co mbs. G. Pred ator feeding
cow-d ung beet le grub. H . Group feeding by nymp hs on ca terpilla r. I. SEM picture of
inner la teral view of fore tibial tip sho wing tib ial co mb (big a rro w) a nd tibial pad (small
a rrow ) (scale = 167 I l) .
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predator slowly approaches and using the fore legs, pins down the prey and tries to
insert the stylets and inject saliva between the intersegmental membranes of the
abdomen or thorax. But in 7/10 cases the grasshoppers reacted violently on being
touched or probed by the predator; they either walked away or jumped otT to safe
places. On several occasions the grasshoppers were seen to kick the predator with
the hind legs. Even the occasional successful prey capture of grasshoppers could be
achieved by R. marqinatus only when the prey were small nymphs or small sized
adults (Oxya nitidula (Walker), Cyrtacanthacris ranacea Stol., Euprepocnemis alacris
alacris Serv.-Acrididae). Bigger grasshoppers with powerful hind legs could not be
captured by R. marqinatus.
3.3

Prey transport

Transportation of the immobilised and killed prey to a secluded place before the
commencement of feeding is common in R. marqinatus. When predation occurs on
the ground. with the stylets still inserted, the predator walks backwards, dragging the
dead prey with the rostrum (figure ID). Secluded places, under stones and crevices on
the ground are usually selected. When predation occurs on plants, the dead prey is
held at the rostral tip and easily carried to short distances before feeding actually
commences. When the prey is small, it is also held dangling at the rostral tip and
feeding may commence immediately after killing the prey. Dragging the killed prey is
not seen in the case of nymphs that attack the prey in group. .
Before dragging the prey for feeding, the predators spend considerable time to clean
their antennae otT the body fluids and regurgitated salivary secretions (figure 1F)
released by the prey during attack. The antennal comb (figure 11) on the inner upper
margins of the fore tibia are used for this grooming. After cleaning, the predator
reinserts the sty lets into the prey body for transportation and subsequent feeding of
the dead prey.
3.4

Prey consumption

This is the terminal part of the feeding behaviour and this may commence
immediately after killing or after transporting the prey to a secluded place, depending
on the size of the prey as well as on the habitat of predation (figure 1E). Feeding sites
are never changed if the prey is small or if the prey is carried at the rostral tip, and
not frequently changed in the cases of larger prey. In all these cases feeding activity is
terminated only after the full distension of the predator's abdomen. Fully satiated
adults show no feeding activity for the next 20-24 h.
Cannibalism is common in R. marqinatus, smaller nymphs and adults, particularly
those in the process of moulting, fall easy prey to large individuals. The various
events and sequences of the feeding behaviour of R. marqinatus are depicted in figure
2.
4.

Discussion

The feeding behaviour of the exclusively predatory reduviids have been shown to be
definitely correlated with the various prey types involved. Based on the sequences of
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Figure 2.

Flow chart depicting the predatory behaviour of R. marqinatus.

events of their feeding behaviour, distinct behavioural models for the different
subfamilies have been constructed (Haridass and Ananthakrishnan 1980a).
The feeding behaviour of R. marqinatus, as is also true for most of Harpactorinae,
appears to be different from other subfamilies studied and can be classified pin and
jab type (Haridass et at 1987). The predators are characterised by the slow gait and
by the possession of long, slender proboscis capable of more than 90° forward
extension enabling them to attack soft-bodied prey types from a distance. Their legs
are also very long, helping them to reach the prey quickly with a few strides. In
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addition, their fore legs are also endowed with tibial pads to pin down the slowmoving prey during immobilisation and killing.
Many insects, particularly honey bees, beetles, and bugs have been recorded as
preys of Harpactorinae (Miller 1953, 1971; Parker 1972). But caterpillars of several
Lepidoptera have been reported to be the natural food for several Harpactorine
species (Ambrose and Livingstone 1986; Beeson 1941; Bose 1951; Edwards 1962;
Hiremath and Thontadarya 1983; John Vennison and Ambrose 1986, 1987; Miller
1953, 1971; Nagerkatti 1981; Rao 1974; Swadner and Yonke 1973a, b). Ambrose and
Livingstone (1985) have reported R. marqinatus as a polyphagous predator of several
insects pests, particularly Crytacanthacris succinata (Acrididae). In the present study,
however, caterpillars appeared to be the natural prey R. marqinatus, and in the
laboratory they exhibited preference to this prey than other prey types offered,
including maggots, grubs, ants, grasshoppers and termites.
Like in other predatory Reduviids, the moving prey offers important stimulus in
the feeding behaviour of R. marqinatus, arousing the predator from a state of akinesis
to a high level of excitation. On perceiving continued prey movement, the predator
orients towards the prey by raising the body and by extending the antennae in front,
slowly stalks the prey. The rostrum may be frequently fully extended during pursuit.
When the prey is within the striking distance, even without the antennal contact, the
forelegs are raised and used to pin down the prey body for subsequent stabbing with
the stylets and injection of toxic saliva. The sequence of events exhibited by
R. marqinatus in killing soft-bodied prey may be said to be: arousal-orientationapproach-antennal extension and contact-raising of fore legs--extension of
rostrum-pinning down prey with forelegs-insertion of stylets-injection of saliva.
Unlike the feeding behaviour of Piratinae, Ectrichodiinae and Triatominae (Haridass
and Ananthakrishnan 1980a), these behavioural sequences are not strictly followed
in the case of R. marqinatus. Their pin and jab type of behaviour, probably also of
most other Harpactorinae, varies in a number of ways. When the prey is small, it is
pinned down with fore legs and killed with the injection of saliva and completely
lifted above the ground and held at the rostral tip. When the prey is large like
caterpillars, it is stalked for some time and subsequently pinned down and jabbed
with the rostrum. Though the struggling prey is released from its hold, the predator
never removes the stylets from the prey body until the latter is fully immobilised and
killed. If relatively large and active like grasshopper, the predators stalk the prey and
then move away or repeatedly try to jab with rostrum at the escaping prey without
pinning down with fore legs; the chances of their successful prey capture in these
cases being very little.
The visual stimuli provided by the moving prey play the important role in
inducing the feeding responses in R. marqinatus. Since the behavioural sequences
varied according to the prey size and since the predator particularly selected the
anterior body segments for stylet insertion and salivary injection, it is to be
concluded that the perception of the body form and the directional clue offered by a
moving prey are of primary importance to the reduviids. Antennal contact of the
prey body appears to be not essential in most cases of successful predation and the
reduviids do not normally touch any part of the prey Lefore pinning and jabbing.
Hence the chemical stimuli involved should only be olfactory, and this would
augment only the later stages of the predatory behaviour. Impact of antennectorny
and eye-blocking experiments on the feeding behaviour of R. marqinatus (Ambrose et
al 1983) are in conformity with the present observations.
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Unlike Piratine and Ectrichodiine species, where active chasing and pouncing of
the moving prey is involved (Haridass and Ananthakrishnan 1980a; Haridass et aI
1987), most of the Harpactorinae including R. marqinatus, slowly stalk the prey to
pin and jab at it. Many morphological structures are evident for this kind of
technique used in prey capture. These insects are endowed with long, slender legs,
enabling them to reach the escaping prey with a few, but long strides. Their fore tibia
are also provided with tibial pads, though poorly developed, suitable only to
apprehend soft-bodied and slow-moving prey types. This is in contrast to the
cylindrical, flattened or spatulate hairs on the well-developed Piratine and
Ectrichodiine tibial pads (Haridass and Ananthakrishnan 1980b) which are
efficiently used to grasp large, powerful prey types. The predators of these subfamilies
are also characterised by their short powerful legs, short strides and fast running. The
apical inner margin of the fore tibia of R. marqinatus also possess tibial combs and
this structure has already been reported in many Hemiptera (Breddin 1905; Davis
1969; Miller 1971; Swadner and 'Yonke 1973a; Yonke and Walker 1970; Weber
1930). These combs are used by the predators to groom the antennae immediately
after the prey capture or after completion of feeding activity. The contention that the
tibial pads are absent in R. marginatus and that the tibial combs of this insect
facilitate efficient predation (Ambrose et at 1983) cannot be accepted, since it has
been shown presently that there are tibial pads in the fore legs of R. marginatus,
though in a poorly developed state and not efficiently used in prey capture as
compared with the tibial pads of chase and pounce type reduviids (Haridass et at
1987), and that, as in many other reduviids (Swadner and Yonke 1973a), the tibial
combs of R. marginatus are used only to clean the antennae from the foreign
substances, like the body and salivary fluids from the attacked prey, either during or
after predation. This grooming behaviour is significant since the antennae play
important role in the predatory behaviour of reduviids.
The rostrum of R. marginatus, like other Harpactorinae, is long and slender and
capable of considerable forward extension. This is aptly suited for the pin and jab
type of feeding behaviour, where the rostrum and stylets are used to attack the softbodied prey types without the necessity to actively chase, to grab, to hold or to
pounce on the prey as done by the chase and pounce type of reduviids. The latter
reduviids are characterised by short curved rostrum capable of less than 45° forward
extension, with which they probe for suitable site only after establishing a firm grip of
the heavily sclerotised prey body.
Unlike other reduviids, R. marginatus and other soft prey feeding Harpactorine
species do not often change their feeding sites. If the prey is held dangling at the
rostral tip, feeding sites are never changed till the body content of the prey are fully
emptied. The pin and jab type of feeding behaviour of R. marqinatus as also true for
many other Harpactorinae that feed on soft-bodied prey types, is unique and it is
distinctly different from those of other subfamilies (Haridass and Ananthakrishnan
1980a; Haridass et at 1987).
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