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Abstract. Though acridids are generally polyphagous, they are not indiscriminate feeders as
is observed, on the basis of extensive studies on several species of grasshoppers like
Eyprepocnemis alacris alacris (Serv.), Oxya nitidula (Walker), etc. The feeding behaviour of
such herbivorous insects in general is of immense importance because of their direct relevance
to applied ecological problems. These insects live in environments with abundance offood, but
their suitability is differently related to each available plant species in the environment. Hence
the feeding behaviour patterns are seen to be generally influenced by several factors such as the
morphological correlates of the insect as well as the physico-chemical factors of the host plant.
In this context, consideration is being given to, (a) physical factors of the host plant such as
the thickness of the leaf lamina, the presence of trichomes, the position of the leaf blade, the
general colour pattern and the effect of blinding, (b) morphological correlates of the insect
such as mandibular modifications in relation to the host, its changes during post-embryonic
development and their role in the shift of the host, the foregut armature and its influence on
host selection, (c) the influence of chemicals like silica, phagostimulants and deterrents of the
hosts on the insect feeding behaviour and (d) the role of sensory structures of the insect in the
detection and discrimination of the host.
In addition to the discussion on the general pattern of feeding, the factors responsible for the
initiation, continuation and termination of feeding are also analysed.
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Introduction

The feeding behaviour and the pattern of host selection in acridids are known to be
conditioned not only by their ecological requirements but also by their general
behaviour. Though they are generally polyphagous, they are not indiscriminate feeders
and the range of host plants is often correlated with natural taxonomic plant groupings,
but the host plants may be randomly distributed among different plant families as
evident in several species of acrid ids. As such the effective allocation of grazing
privilages to herbivorous insects-likeacridids therefore tends to lead to diversity ofhost
selection patterns. Generally the distribution of grasshoppers is related to the
composition of the vegetation, as the movement of grasshoppers is much less in areas of
favourable vegetation, which accounts for the concentration of several species of
acrid ids in a particular habitat. However, the existence of many plant species and
grasshoppers in a given habitat may not indicate the host specificity of the insects as the
general behaviour of the insect is also involved. Feeding behaviour in acridids therefore
revolves around specific feeding patterns, proximate cues influencing the plant choice.
This paper highlights some aspects of the feeding behaviour on the basis of the studies
on Eyprepocnemis alacris alacris (Serv.) and Oxya nitidula (Walker) in relation to
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accrued information on other acridid species, both endemic and exotic, focusing on the
physico-chemical factors which influence the pattern offeeding and feeding behaviour.
The following aspects of the feeding behaviour are discussed:
Orientation behaviour of acridids towards the food source; Feeding behaviour of
acridids in the host selection; General feeding patterns in acrid ids.

2.0rieotatioD behaviour of acrid ids
Visual attraction, mechano- and chemoreception involving gustatory and olfactory
receptors are associated with the orientation behaviour of acridids towards the food
source.
2.1

Visual attraction and light

Attraction of an activated insect towards the host plant, involves a number of factors
such as visual and olfactory cues and continuation of the feeding activity, an essentially
light controlled reaction (Chapman 1954) mainly rests on the receipt of favourable
stimuli from the host. The movement of grasshoppers towards the food source in
reaction to light involves visual cues. Though feeding and other activities also take place
in the dark, most species are diurnal. Pielou (1948) showed in Nomadacris septemfasciata (Serville) that they reacted positively to light. Kaufmann (1968) in
Melanoplus differentialis Uhler showed that it preferred Taraxacum to Poa grass in an
uniformly lighted environment, but if Poa was kept in the light and Taraxacum in the
shade, the insect preferred Poa to Taraxacum. The importance of visual attraction and
the role of vision in perception and identification of the hosts have also been
investigated in experiments involving the painting of eyes; total blinding results in
random feeding as observed in several grasshoppers (Mulkern and Mongolkiti 1977;
Meera 1982).
2.2

Position of the leaf blade

Many of the acrid ids tested in the laboratory showed a preference for upright blades
over those lying on the floor (Williams 1954; Hjelle and Mulkern 1964; Ba-Angood
1977; Meera 1982). In Zonocerus oarieqatus (Linn.), Chapman (1955) and Kaufmann
(1965)demonstrated that the insect was attracted to the vertical objects within 7 em and
could identify the leaf form from a distance of 10-15 cm. Hjelle and Mulkern (1964)
projected the leaf pattern on ground glass and found that M elanoplus femur-rubrum
(De Geer) was attracted to the vertical patterns, readily ascending the projected pattern.
Both in the laboratory as wellas in the field, Meera (1982)observed a similar behaviour
in Oxya nitidula. Hence the upright leaf blades are always appreciated by the climbing
forms ofacrid ids, although the leaf on the floor may be selected when there is no choice.
2.3

The colour of the host plant

The colour of the host plants also influences the food selection behaviour in
grasshoppers, though each grasshopper is believed to be attracted only to green colour,
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grasshoppers like M. differentialis (Cresitelli and Jahn 1939) have been found to be
more sensitive to blue/green wave-lengths, though generally showing a preference to
the bright lush-green blades of the host. Most of the North Dakota grasshoppers
studied by Mulkern are responsive to a range of wave-lengths including green, and
hence it may be suggested that colour might also playa role in the feeding behaviour,
especially in the location of the host.

3. Tactile and chemoreception
Chemical stimuli may play the most important role in the detection, discrimination and
selection of host plants. It is likely that these insects may use combined visual and
chemical information to locate the potential host. In this connection, the structure
and functions of the receptors of the antennae and mouth parts are of considerable
importance in the various behavioural aspects connected with feeding by acridids.
The sense ofsmell plays a significant role in host selection and in feeding behaviour as
each insect responds only to smell which is relevant to it. It has been shown in all
acridids studied (mostly Locust sp.) that the surface of the antennae is crowded with
sensory hairs and tiny pits concerned with olfaction, useful in testing the host plant
during feeding (Goodhue 1963). In M elanoplus differentialis differentialis, M. mexicanus
mexicanus and Romalea microptera (Beauvois),Slifer et al (1957)has demonstrated that
the thin-walled basiconic pegs of the antennae are the major olfactory sensilla used in
testing the host for its palatability. Similarly, the maxillary palps also have a group of
sensilla which are responsive to volatile chemicals.
Many tactile and olfactory receptors on the tips of the maxillary and labial palps also
provide the insect with considerable amount ofinformation, much ofit being related to
feeding behaviour (Blaney and Chapman 1969a,b). Thurm (1965) and Nicklaus et at
(1967)associate the palp-tip sensilla with the mechano receptive function. On the basis
of his study on Locusta migratoria L., La Berre et al (1967)concluded that these sensilla
are capable of functioning as mechano- and chemoreceptors while the structure of
others suggest a purely mechanoreceptor function. In Locusta miqratoria and
Schistocerca gregaria (Forsk.) it has been shown that they have a circle of mechanoreceptors surrounding about 400 chemoreceptors. The chemoreceptors are of three types
viz (a) short-peg sensilla with pores and olfactory in function, (b) another group of
sensilla that reacts to solutions and volatile chemicals and (c) crested sensillae with a
single pore at the tip which are contact chemoreceptive and mechanoreceptive in
function. Such sensilla are also identified on the inner surfaces of Poekilocerus
hieroqlyphicus (Klug) (Abushama 1968)and M. differentialis (Frings and Frings 1949).
Haskell and Schoonhoven (1969) proved the domes of the maxillary palps of L.
migratoria to be mechanoreceptor for testing the hardness of the grass, or contact
chemoreceptors which play an important role in food selection when the insect is not
starved for long (Blaney and Chapman 1970; Blaney et al 1973). Blaney (1974) has
shown that the individual neurons respond to a wide range ofchemicals and are capable
of responding to more than one type of chemicals. The property of mechanoreception
was observed only in 47% of the sensilla tested. Blaney and Chapman (1969) and
Blaney et al (1971) found similar sensilla in S. gregaria.
In addition, to the sensilla of the palps, the laciniae and the galeae also carry
campaniform and trichoid sensilla on their surfaces (Louveaux 1973; Chapman and
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Thomas 1978). These sensilla are believed to be directly concerned with the feeding
behaviour as they are found to be fewer in graminivorous species than herbivorous
species.
Un the inner surface of the epipharynx lining the cibarial cavity is a closely-packed
group of sensilla which are regarded as chemoreceptors because of their characteristic
position (Viscuso 1974;Chapman and Thomas 1978). In S. gregoria and L. miqratoria,
the inner surfaces of the c1ypeo-labrum contains very fine sensilla. Simple behavioural
experiments conducted by Cook (I972, 1976) with several chemicals have established
that the hexose sugars are the most powerful phagostimulants, stimulating these
sensilla. In Zonocerus uarieqatus, Chapman and Thomas (1978) have identified several
types of scattered chemoreceptors.
Uvarov (1977) had postulated that the sensilla on the surface of the mandibles may
play an important role. Though it has been identified in certain species, it appears that
they are useful as secondary structures acting as chemo- or mechanoreceptors and they
may not playas important a role in host-selection as the palp sensilla. In addition,
before the actual testing of the host is initiated, acridids are found to tap the host with
their tarsi. Kendall (1971)showed that there are some chemoreceptors in the tarsi of S.
gregaria with which the insect, to begin with, is able to perceive and discriminate the
hosts.

4.

Pbysical factors of tbe bost and tbe morpbological correlates of tbe insect

Many physical factors of the host have been observed as influencing the feeding
behaviour and host selection in acridids.

4.1

Leaf thickness

The leaf thickness has been shown to decide the nymphal feeding pattern with regard to
the gap of the mandibles and has been correlated with the inability of the early instars to
open their mandibles wide. Bernays and Chapman (1970) and Meera (1982) have
attributed the failure of the early nymphs of Chorthippus parallelus (Zett.) and Oxya
nitidula to feed on Festuca sp. and the crop plants like Oryza sativa, Panicum maximum
respectively to this factor. In O. nitidula the adults feed on the mid-lamellar region while
the young ones prefer the apices of the leaves of Cyperus rotundus and Cynodon
dactylon.

4.2 Trichomes

In addition, the trichomes on the leaf lamina have also been found to influence the
nymphal feeding behaviour and food selection in O. nitidula and C. parallelus. In O.
nitidula, the early instars are unable to feed on the crop plants like Oryza sativa and
Panicum maximum because of their long trichomes which may hinder feeding of the
early instars either physically or through their secretion and modify the general
behaviour of the insect.
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Morphological correlates of the insect

The morphological correlates of the insect are also important as the physical factors of
the host. Observations of Eyprepocnemis alacris alacris (Serv.) and O. nitidula
(Muralirangan and Ananthakrishnan 1978; Meera 1982)have shown that there seems
to be a difference in the feeding behaviour of the early instars and the late instars and
adults. The post embryonic development of the mandibles, especially the molar region,
if analysed, clearly exhibits a transformation of the morphological structure. As a result
of the transformation, the molar ridges becomes more complex during the post
embryonic development. If proper studies are undertaken, such observations could be
made even in other species as well.
Similarly, difference in the pattern and complexity of the foregut armature could also
be correlated with the feeding behaviour and the food habits of the grasshoppers and
this could be considered an ecological adaptation of the grasshopper concerned.
(Uvarov 1966). Muralirangan and Ananthakrishnan (1974, 1978) have analysed the
foregut armature pattern of 30 species of south Indian acridids and of the five zones
recognised in the foregut region, Z II and Z IV exhibit a marked developmental
differentiation during post embryonic development. Such a differentiation in the
foregut morphology has been observed from the very early instars, thus accounting for
the variation in the food habits. Based on the observations of E. alacris alacris and O.
nitidula the morphological adaptation in the foregut structure is manifested in an
increase in the number of ridges, the complexity of teeth arrangements and the basal
chitinisation of the Z IV teeth from the III instar onwards, an adaptation that enables
the insect to process the tougher leaves of the crop plants with high silica content.
All these factors, viz. the physical factors of the host as well as the morphological
correlates of the insect are responsible for the absence of certain hosts in their diet,
especially in the I and II instars. Greater complexity of the grinding surfaces of the
mandibles with well-differentiated and well-ehitinised foregut armature is the morphological adaptation not only to the silica content of the host but also to the thickness of
the leaves, when the nymphs are not able to open their mandibles wide. As a result of
these factors, a change in the feeding behaviour occurs, resulting in the shift of the host
from III instar, thereby increasing the total amount offood ingestion. Perhaps this may
be the reason for a sudden increase in the body weight of nymphs gained from III to IV
instar.

5.

Cbemical factors of tbe bost influencing feeding

Though the feeding activity could be initiated by the sensory receptors of the insect, the
activation of these receptors requires a stimulatory factor to evoke normal feeding
behaviour. The leaf surface chemicals play an important role in determining the feeding
activity and acridids have been known to identify the phagostimulatory ones from the
deterrents by palpation and recognise the leaf form from the leaf surface attributes
(Chapman 1977).
Many substances stimulate feeding and such phagostimulants have been identified
and established for Schistocerca sp. and Locusta sp. (Bernays and Chapman 1977;
Cook 1977; Uvarov 1977). The substances which may stimulate feeding are specificand
the occurrence of suitable phagostimulants may, in part, effect feeding. Several such
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phagostimulants have been found to evoke a striking feeding activity in the older
nymphs and adults of Melanoplus bioittatus Say and Camnula peliucida (Scudder)
(Thorsteinson and Nayar 1963); S. gregaria (Goodhue 1963) and L. miqratoria
(Mehrotraand Rao 1966).Someaminoacids (like L. proline and L. serine), hexose sugar
and disaccharides are found to be phagostimulatory for L. migratoria (Cook 1977),and
Mulkern et al (1978) have analysed the experimental results on the attractants and
phagostimulants used for the control and estimation of grasshopper populations.
Some hosts are rejected because of the presence of certain chemicals that are
deterrents to feeding and such deterrent chemicals seem to play an important role in the
feeding behaviour of acridids. Combinations of feeding deterrents have also been
shown to be additive in their effects on the feeding behaviour of Locusta miqratoria
(Adams and Bernays 1978). The release of HCN from the non-deterrent cyanogenic
glycosides has been shown quantitatively to play an important role with the increasing
maturity in the unpalatability of Sorghum bicolor to L. migratoria (Woodhead and
Bernays 1978). Probably all the plant species contain a combination of nutritional
substances, some of which tend to promote feeding activity while others inhibit it.
Some secondary compounds, deterrents for Locusta are ineffective as deterrent for
Schistocerca and some which are deterrent at high concentrations stimulate feeding at
lower concentrations (Bernays and Chapman 1978). Thus the sensory system of
forbivorous Schistocerca must receive more information on the nature and concentration of secondary compounds than by an oligophagous Locusta. Rowell (1978),
while discussing the feeding strategy in relation to other aspects of life cycle, presumed
that the high diversity of secondary plant chemicals makes a general strategy
impractical. This is because acridid species have evolved a diversity to recognise only a
small number of phagostimulants rather than a larger number of feeding inhibitors.
Hence feeding depends on the balance between the phagostimulants and the feeding
deterrents and the response varies in different species so that a plant may be acceptable
to some but not to other species, or the rejection of hosts by these insects may be owing
to the presence of one or more chemicals in amounts which inhibit feeding; Poaceae and
few other plan ts are readily accepted only because of the absence of deterrent chemicals
in sufficient quantities to limit feeding (Bernays 1978; Bemays and Chapman 1977).
In order to differentiate these chemicals, a number of sensilla located on the mouth
parts, initiate the feeding behaviour on being favourably excited. Evidence suggests that
each of these sense cells in the chemoreceptors are particularly sensitive to one class of
chemical substances, perhaps because of the form of its receptor membrane (Chapman
1974a). With the excitation of different cells, it is able to differentiate between some
classes of chemical compounds, as between inorganic salts and sugars, and to identify
certain 'key' chemicals to which the cells are specially sensitive. Chemically similar
complex substances are differentiated, possibly by producing responses in several
sensory cells in each sensillum, the pattern of response of each cell varying in a
particular way so that the overall pattern from all the cells combined produces a
characteristic effect which could be interpreted within the central nervous system. As
the sensory inputs of some cells sensitive to feeding deterrents is not qualitatively
different from that of positively stimulating cells, differentiation between positive
stimulation and inhibition is presumably a function of the central nervous system
(Chapman 1974a, b). Only after elaborate exploratory behaviour of the insect-first by
the sensilla of the antenna, then by those of the maxillary and labial palps, test-biting
takes place. As a result, the group of sensillae i.e. contact chemoreceptors found on the
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inner surface of the labrum are excited and they decide the palatability of the food
before it is engulfed; Chapman (1977) has estimated that at least 4000 sense cells and
12000 neurons are involved in the feeding behaviour of acridids.

6.
6.1

General feeding patterns in acrid ids
Basic pattern offeeding

Feeding does not start until 6--12 hr after eclosion and no feeding occurs for the first few
hours after ecdysis. But the first one or two feeds are much longer. In the acridids so far
studied, as in several Locust sp., Oxya nitidula, Eyprepocnemis alacris alacris etc. the
first two feeds last over 20-30 min followed by a short resting period of 5-7 min. The
first instar generally feed on the apices of the leaf lamina while the late instarsand the
adults are marginal feeders. In O. nitidula, the leaves, leaf bases and the stems of C.
rotundus and O. sativa, and occasionally those of P. maximum are consumed entirely
during shortage of food, while the stem and leaf bases of C. dactylon are never
consumed, even during shortage of food. Feeding commences after the test bite from
the margins of the leaves (both in Oxya and Eyprepocnemis), continuing downward
towards the mid-rib in a semi-circle. Further cutting is inner to the first site, starting
from an anterior region and proceeding downwards. On the basis of 50 such
observations we have concluded that a semi-circle is formed either inward or above the
previous one. Such a definite pattern of feeding behaviour has been observed in most of
the graminivorous acridids so far studied.
With different types of food habits, non-graminivorous acridids deviate from the
graminivorous pattern though the feeding sequence remains the same. The forbivorous
species generally eat ovoid, net-veined leaves rather than the linear and parallel veined
leaves. Because of the venation, it is unable to remove morsels by a combination of
incision and splitting between veins. The cut made-by incision only-is necessarily
escalloped and irregular.
The classification ofacrid ids into herbivorous, forbivorous and graminivorous types,
is associated closely with the structure and the shape of the mandibles. Mandibles of the
forbivores (Catantopinae) have an armature of irregular and sharp incisors; those of the
graminivores (Truxalinae and Acridinae) have incisors in parallel ridges often fused or
worn into a semi-continuous cutting edge; the herbivores have incisors intermediate
between the above two types. The three kinds of cutting patterns of the leaves exist as a
result of the three types of mandibles; frilled margin of leaf by forbivores; even
margined cutting by graminivores and intermediate one by herbivores (Gangwere
1972).
The initial choice of the host by adults is made by visual stimulus followed by tapping
of the leaves by their antennae and tarsi. The over-all picture of the feeding behaviour
seems to be similar in all acridids (Gangwere 1972;Mordue (Luntz) 1979; Meera 1982).
While selecting a host plant, both maxillary and labial palps are repeatedly moved. This
"palpation" (Blaney and Chapman 1970) continues, when the animal is in search of
food as well as during feeding; after the interfeed period, again palps are projected. On
coming into contact with the host plant, the head is lowered with the hypognathous
mouth parts pushed outward touching the food. Upto this point, the behavioural
pattern is considered as 'exploratory behaviour' (Mordue (Luntz) 1979).The head first
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moves in a backward and downward path to bring the incisor cusps of the mandible in
contact with the food from its margin. The continuous palpation during feeding is also
attributed to their mandibular movement. Depending upon the acceptance of the testbite the host plant is either well consumed, nibbled or rejected altogether, rejection
taking place while probing, palpating or test-biting.
Thus, palpation is a step towards the selection of the host plant, the final choice or
rejection being made only after the test-bite by which the sensory inputs are produced
from the sensilla; and if the reaction is favourable, then the initiation of feeding begins.
The role of maxillary palps in feeding has been assessed in O. nitidula through
palpectomy and antennectomy and these experiments have shown that (i)without both
the maxillary palps, the adults are able to identify their hosts with their antennae to a
certain extent, but even an inert crape paper strip is bitten immediately; (ii) with only
one palp, O. nitidula palpates and feed normally, but the rate offeeding is slower than in
normal-control insects. In the absence of the palps, the labrum is brought into contact
with the food often and in S. gregaria exploratory behaviour is significantly reduced in
insects without palps. Mordue (Luntz) (1979)has shown in S. gregaria that the ability to
perceive gustatory stimuli is reduced by removal of maxillary and labial palps, because
single chemical like sucrose is not recognised easily in the absence ofpalps. (iii) without
both antennae but with both the palps intact, the insects are much slower in the location
of the food than the palpectomised insects, the adults palpating slowly on the food
plants as well as on the inert media (Meera 1982). Antennectomised grasshoppers do
not behave normally in feeding as they fed even on the non-preferred host. This is more
pronounced when both antennae and palps are removed.

6.2 Initiation and continuation offeeding

If the grasshoppers are not deprived of food for a long time, feeding is normally
initiated by chemical stimulation. If starved, they bite indiscriminately and only after a
full meal, they revert to the normal feeding behaviour as reported in several locust sp.,
O. nitidula and Eyprepocnemis a. alacris. In acridids no specific chemical has been
identified initiating biting and swallowing (Goodhue 1963). In acridids, feeding is
generally initiated by sugars, by sucrose in particular (Bemays and Chapman 1978),
which are perceived by the sensilla of the palps, the epipharynx and the hypopharynx,
and the stimulation of any of these sensilla initiate feeding. Immediately after a full
meal, the grasshopper generally exhibits little or no feeding and shows a post-prandial
rest for about 40-70 min, after which feeding once again commences but this process of
starting again is sudden. The increase in potential reponsiveness after the post-prandial
rest can be envisaged as a result of a progressive decrease in the various inhibitory
inputs which lead to the cessation of feeding. As a result, the insect starts to feed again.
The mechanism which causes the feeding behaviour even in the absence ofany changing
external conditions is unknown (Chapman 1982) but Simpson (1981) indicates the
rhythmic changes occurring in the central nervous system as a possible factor.
For continuation of feeding, a continuous and sustained sensory input is necessary.
Feeding stops in Locusta, if they are provided with an inert substrate (Chapman 1982).
So in a normal meal the chemosensory inputs are continuous, but the effects of sensory
inputs are not limited to the immediate response; but according to Barton Browne
(1975) there is also a sustained preservation effect, which has been demonstrated in

Acridid feeding behaviour

291

acridids like Locusta miqratoria (Bernays and Chapman 1974) and Chorthippus
termini/era (Barton Browne et al 1975). It is probable, therefore, that these inputs
influence the duration of the meal and continue to have their effects on the sensilla.
Perhaps the initial stimulation sets the level of the central excitory stage (see Barton
Browne 1975;Dethier 1966)which then persists in the presence of chemosensory inputs
signalling the existence of a suitable host even after the original stimuli have ceased to
be effective.

6.3

What causes them to terminate feeding?

According to Chapman (1982)two types of phenomena are involved in the termination
offeeding, viz volumetric feed-back and chemosensory inputs. The feeding stops when
the foregut gets filled with food. The last part to get filled is the anterior-most end of the
foregut. If the post-pharyngeal nerve which runs from this region to the frontal
ganglion is cut, it results in an excessively large and prolonged meal (Rowell 1963;
Bernays and Chapman 1973). If the inner oesophageal nerve is cut, the food is retained
in the front part of the foregut distending the crop, and the feeding stops although
relatively little food has been ingested. So it seems certain that the inputs from the
stretch receptors from the pharyngeal region may have an inhibitory effect on feeding.
The implication in such cases, as suggested by Sinoir (1968)and Bernays and Chapman
(1974),is that the distension of the foregut is the major importance in the termination of
the feeding behaviour.
While the volumetric feed-back possibly imposes an absolute limit in the meal size,
there is evidence for its interaction with other inputs from the peripheral chemoreceptors. For example, there is a difference in the meal size of nymphs of L. miqratoria when
fed on mature grasses. If they are fed on Agropyrun sp. previously, they consume more
of this grass in one meal than Poa grass but after pre-feeding or habituation on Poa the
converse is true (Bernays and Chapman 1972). A similar observation has been made in
O. nitidula (Meera 1982) and S. gregaria (Azzi 1975)as well. Chemical stimulation of
receptors of the mouth parts before feeding leads the insect to take a larger meal.
The importance of chemosensory inputs and the termination of feeding have been
clearly demonstrated by the experiments of Blaney and Duckett (1975); continuous
stimulation of the sensilla of the maxillary palps of L. miqratoria with feeding
deterrents have been observed to reduce the length of the meal even though the other
sensilla are exposed to the whole meal in the normal way. In contrast, a sucrose extract
on the palp lengthens the duration of the meal. Cook (1977)and Bernays and Chapman
(1978) have shown in L. miqratoria and S. gregaria respectivelythat the meal size is
dependent on the concentration ofsucrose. Hence it may be concluded that the effect of
stretch receptors is modulated by the chemical inputs.
Normally the duration of the feeding may be longer, often lasting more than 10 min.
During this period, the adaptation of the sensilla on the tips of the palps is offset to
some extent by the rapid vibration of the palps, which makes sure that they are brought
in physical contact with the host ten times for a very brief period of about a second
(Bernays and Chapman 1970).As a result of this, the information is transmitted to the
central nervous system (Blaney and Duckett 1975). Rut Mordue (Luntz) (1974) has
observed that even in palpectomised nymphs of S. qreqaria, duration of feeding is
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normal. In such circumstances it is suggested that the cibarial receptors as well as the
antennal sensilla might overtake this function.
The work of Bernays and Chapman (1974)indicated that the sensory adaptation is of
little importance in the regulation of meal size in acrid ids feeding on normal food. Then
how does the chemical input influence the meal size? The experiments of Blaney and
Duckett (1975) have shown that the inputs from the sensilla have some lasting effect,
resulting in a decrease in the meal size. Since the palps provide information on the meal
size intermittently during feeding, it is likely that the closure of the sensilla, which
deprives the insect ofthe stimulatory inputs, may lead to the cessation of feeding. But the
meal lengths do not differ in controls as well as in palpectomised insects (Chapman 1982).
Bernays and Chapman (1973) have reported that the distension of the crop by a full
meal leads to the release of a hormone from the storage cells of corpora cardiaca.
Bernays and Mordue (1973) have suggested that the hormone effects the tips of the
palps by closing the pores of the terminal palp sensilla which then become nonfunctional. This hormone also decreases the locomotory activity after feeding (Bernays
1980).It is suggested (CazeI1969) that they might enhance the movement of the foregut
so that the food moves out and the volumetric feedback from the crop to stop feeding is
removed.
It may be concluded that the first information from the stretch receptors of the
foregut is relayed to the brain so that feeding behaviour is continued or switched off.
More long term effect is brought about by the release ofone or more hormone from the
carpora cardiaca. This effect persists for an hour or more during the post-prandial rest,
but after 2 hr or more they become fully functional (Bernays et al 1972; Bernays and
Chapman 1973). This closure of the terminal sensilla decides the end of the meal and
prevents further feeding.
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