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Size preference and functional response of the reduviid predator
Rhynocoris marginatus Fabricius (Heteroptera : Reduviidae) to its

prey Spodoptera litura (Fabricius) (Lepidoptera : Noctuidae)
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ABSTRACT : Laboratory and field cage experiments were carried out to
assess the prey and size preference of the reduviid predator Rhynocoris
marginatus Fabricius. It preferred Spodoptera litura (Fabricius) over
Euproctis mollifera Walker and Mylabris pustulata Thunberg. The
relationship between preference for different sizes of S. litura and the
predator, was directly proportional. Functional response of adult female R.
marginatus to its most preferred prey size of S. litura revealed that the
predator responded positively to the changing abundance of prey and
exhibited Holling’s second model of functional response. The possibilities
of utilising R. marginatus to control S. /itura in cotton ecosystem is discussed.
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Reduviids constitute an important
group of predatory insects (Ambrose,
1988). Lack of knowledge on the natural
history of reduviids limits their effective
utilization as biocontrol agents in [PM
programmes. Rhynocoris marginatus is an
excellent general predator predominantly
found in agroecosystems, scrub jungles
and semi-arid zones bordering
agroecosystems in India.

Although reduviids are polyphagous
predators, they exhibit a certain degree of
host specificity and preference for a
particular size of prey. They attack a greater
number of prey at higher prey density than
at a lower prey density (McMahan, 1983;
Ambrose, 1995). To evolve strategies for
mass rearing and release of this predator
into the agroecosystem to manage insect

pests, it 1s necessary to evaluate the
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biocontrol potential of the predator. Studies
were conducted in field cages to generate
information on its preference to prey
species and prey sizes and the functional
response to its most preferred prey to
understand the prey-predator interaction.

MATERIALS AND METHODS

The adults and nymphs of R
marginatus collected from Sivanthipatti
scrub jungles and bordering agroecosystems
(77°47" E and 8°30' N), were mass reared
in the laboratory (30°C to 32°C
temperature, 12-13 h photoperiod, 76-80%
relative humidity) in plastic troughs (10
litres) on tobacco caterpillar Spodoptera
litura (Fabricius) following the method of
Claver et al. (1996). Spodoptera litura
larvae were collected from cotton
agroecosystem at V. M. Chatram (5 km
from Sivanthipatti) and mass reared on
cotton and castor leaves. The predators and
prey reared in the laboratory were used in
the experiments.

Prey preference

To assess the prey preference of R.
marginatus to S. litura, Euproctis mollifera
Walker (Lepidoptera : Lymantriidae) and
Mpylabris pustulata Thunberg (Coleoptera
: Meloidae) a choice test was conducted.
Ten newly emerged adult female predators
were placed in a rearing mesh cage (38 x
38 x S cm). The three different prey species
(ten each) were introduced into the cage
and placed on the leaves of a potted cotton
plant. Prey preference was assessed in
terms of the prey consumed by the predator
in 24 h.
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Size preference

The size preference of R. marginatus
to the different larval sizes of S. litura was
evaluated by a choice experiment. Life
stages of R. marginatus (newly moulted,
L II, 11, IV and V nymphal instars and adult
males and females) were tested against five
different size groups of S. litura larvae (0.1
-05,0.6-1.0,1.1-1.5,1.6-2.0and 2.1 -
2.5 cm long). Life stages of R. marginatiues
were Introduced into a mesh cage and the
prey larvae (ten of each size) were placed
on the leaves of a cotton plant. Size
preference of each stage of predators was
assessed separately in terms of rate of
consumption consecutively for three hours.
Six replicates were maintained for each life
stage of the predator.

Functional response

Newly emerged adult females of R.
marginatus starved for 48 h were used in
this experiment. The functional response
experiments were performed in cotton
ecosystem at V. M. Chatram. The branch
terminals of flowering plants were covered
by small nylon mesh branch cages (10 x
15 cm). The functional response of adult
female R. marginatus to S. litura larvae
was assessed at different prey densities viz.,
1,2, 4, 8and 16 prey/predator, respectively.
After every 24 h the number of prey
consumed or killed was monitored and the
prey number maintained constant by
replacing them with fresh prey throughout
the experimental period. Six replicates
were maintained for cach prey density.
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Logarithmic regression analysis was used
to evaluate the response (Daniel, 1987).

RESULTS AND DISCUSSION

Prey preference

The mean prey preference is presented
in Fig. 1. The preference was significantly
higher for S. litrura than for E. mollifera
and M. pustulata. The soft cuticle and
slow movement of S. litura might have
enhanced the preference of the predator.

Preferences (%)

E.mollifera S.litura M.pustulata

Prey insects

Fig.1.Prey preference of R marginatus to
S. litura, E. mollifera and M. pustulata

The pinned S. litura caterpillars were
found to roll themselves and emit greenish
viscous fluid in self defense. However, this
behaviour of the caterpillar did not deter
the predator as observed in the case of
Acanthaspis pedestris Stal by Sahayaraj
and Ambrose (1994).
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Although the hairy caterpillar
E. mollifera moves slowly, it builds a web
around it and this behaviour might have
prevented attack by the predator. Reduviid
predators, generally, prefer lepidopteran
caterpillars (Edwards, 1962; Ables, 1978).
Presence of hard exoskeleton and its blister
secretion might have deterred the predator
from feeding on M. pustulata. Hattingh
and Samways (1992) reported that the
ability of predatory insects to choose
between prey types has an important
bearing on the outcome of a biocontrol
programme suggesting the biocontrol
utility of R. marginatus.

Size preference

First instar R. marginatus preferred
less than 1 cm long S. litura larvae,
reflecting a narrow range of size
preference. The second nymphal instar
preferred 0.1 to 1.0 cm long S. litura larvae
followed by 1.1 to 1.5 c¢m. The third and
fourth nymphal instars preferred 0.1 t0 2.0
cm long S. litura larvae (Fig. 2). The size
preference of fifth nymphal instar and adult
(both males and females) ranged
inbetween 0.6 to 2.5 cm size groups. The
fifth instar and adult females preferred 2.0
to 2.5 cm long larvae two to three times
more than adult males. This suggests that
the fifth instar and the adult predators were
more successful in encountering the largest
size group of S. Jitura larvae. Size group
preferences exhibited by the life stages of
R marginatus could be attributed to the
dynamics of prey-predator interaction
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which is principally governed by the size
(Richman et al., 1980; McMahan, 1983,
Sahayaraj and Ambrose, 1994).

Functional response

Rhynocoris marginatus responded to
the increasing prey density of S. litura by

killing more number of prey than at lower
prey densities; thus exhibiting type II
functional response (Holling, 1959). The
number of prey killed (y) by the individual
predator increased as the prey density (x)
was increased from one prey per predator
to 16 preys per predator (Table 1). The
positive correlation between the prey
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Fig. 2. Preferences of life stages of R. marginatus of different size groups of S. litura larva

Table 1. Cumulative functional response for adult female of R. marginatus to S. litura

Prey Prey Max. Days Days Days Attack Rate of
density  attacked y per y(b) all y’s searching (Ts) ratio discovery

(x) 628 (K) Ttk (by)  Tt-by (v/x) y/x +Ts
1 3.83 19.3 0.343 131 4.69 3.83 0.82
2 7.33 - - 251 349 3.67 1.05
4 9.00 - - 3.09 291 2.25 0.77
8 15.83 - - 543 0.57 1.98 3.47
16 17.50 - - 6.00 - 1.09 -
1.53

Y =a (Tt-by)x = 1.53 (6-0.34)x
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Fig. 3. Functional response of R. marginatus to S. litura
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density and the prey killed also confirmed
this during the first six days of observation
(log y =3.53 +5.17 log x; r = 0.979).
Similar results were also reported for other
reduviids (Bass and Shepard, 1974,
Awadallah et al., 1984; Ambrose and
Kumaraswami, 1990; Sahayaraj and
Ambrose, 1994; Ambrose et al., 1996).

The maximum predation was
represented by ‘K’ value and in R.
marginatus the ‘K’ value was always
restricted to the higher prey density (K =
9.20), because time for searching of prey
required was less at higher prey density as
reported by Morris (1963). The predation
rate showed a steep rise from two to eight
prey densities (Fig. 3). The highest attack
ratio was observed at the density of one
prey/predator and the lowest attack ratio
was found at the density of 16 preys/
predator (Table 1). Hence the attack rate
decreased as the prey density increased (log
y = 3.998 - 1.03 log x; r = 0.972). The
indirectly proportional relationship found
between the attack rate and the prey level
was similar to the observation of Propp
(1982). Hassell et al. (1976) stated that
the attack rate decreased with increasing
prey density in the case of predators having
type 1I functional response.

A negative correlation was obtained
between the prey density and the searching
time (log y=4.856-1.867 logx;r =0.960)
of the predator at all prey densities. The
rate of predation in two, four, eight and
~sixteen prey density categories increased
along with the age of the predator except
in one prey category. Fig. 4 shows that
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mean number of prey killed by R.
marginatus increased at various prey
densities from 1-6 days interval. The
anthocorid Xylocoris flavipes (Reuter) and
the pentatomid Podisus maculiventris
(Say) killed more prey as exposure time
and density of prey increased (Morris,
1963; LeCato and Arbogast, 1979). The
present observations indicate the capability
of R. marginatus to suppress S. litura
population in cotton agroecosystem and its
potential as a biocontrol agent.

ACKNOWLEDGEMENTS

We are thankful to Rev. Dr. Francis
M. Peter, S. J. Principal, and Rev. Fr. Leo
Correya, S. J. Secretary, St. Xavier’s
College for facilities and encouragement.
We also thank Mr. P. Mariappan for field
assistance during this study. UGC Career
Award scheme No. F 10-45/93 (SA-III)
given to DPA is gratefully acknowledged.

REFERENCES

Ables, J. R. 1978. Feeding behaviour of
an assassin bug, Zelus renardii. Annals

of Entomological Society of America,
71:476-478.

Ambrose, D. P. 1988. Biological control
of insect pests by augmenting assassin
bugs (Insecta Heteroptera

Reduviidae). Bicovas Proceedings,
2:25-40.

Ambrose, D. P. 1995. Reduviid as
predators : their role in biological
control. In: Ananthakrishnan, T. N.



AMBROSE and ANTO CLAVER

(Ed.). Biological control of social forest
and plantation crops insects, Oxford &
IBH, New Delhi, pp. 153-170.

Ambrose, D. P. and Kumaraswami, N. S.
1990. Functional response of the
reduviid predator Rhynocoris
marginatus on the cotton stainer
Dysdercus cingulatus. Journal of
Biological Control, 4:22-24.

Ambrose, D. P., Claver, M. A. and
Mariappan, P. 1996. Functional
response of Rhynocoris marginatus
Fabricius (Heteroptera : Reduviidae) to
Mylabris  pustulata  Thunberg
(Coleoptera : Meloidae). Fresenius
Environmental Bulletin, 5:85-89.

Awadallah, K. T., Tawfik, M. F. S. and
Abdullah, M. M. H. 1984. Suppression
effect of the reduviid predator
Allaeocranum biannulipes (Montr. &
Sig.) on population of some stored
product insect pest. Zeitschrift fiir
Angewandte Entomologie, 97:249-253.

Bass, J. A. and Shepard, M. 1974,
Predation by Sycanus indagator on
larvae of Galleria melleria and
Spodoptera frugiperda. Entomologia
experimentalis et Applicatan,
17:143-148.

Claver, M. A., Rajan, K. and Ambrose, D.
P. 1996. Impact of mass rearing in the
post embryonic development of
Rhynocoris kumarii Ambrose and
Livingstone (Heteroptera : Reduviidae).

36

In: Ambrose, D. P. (Ed.). Biological and
cultural control of insect pests, an Indian
scenario, Adeline Publications,
Tirunelveli, pp. 216-219.

Daniel, W. W. 1987. Biostatistics: A
foundation analysis in the health
sciences. John Wiley & Sons., New
York, 733 pp.

Edwards, J. S. 1962. Observations on the
development and predatory habit of two
reduviids (Heteroptera) Rhynocoris
carmelita Stal and Platymerus
rhadamanthus Gerst. Proceedings of
Royal Entomological Society, London,
32:89-98.

Hassell, M. P., Lawton, J. H. and
Beddington, J. R.1976. The components
of arthropod predation. I. The prey
death-rate. Journal of Animal Ecology,
43:135-164.

Hattingh, V. and Samways, M. J. 1992.
Prey choice and substitution in
Chilocorus spp. (Coleoptera
Coccinellidae). Bulletin of Entomological
Research, 82:327-334.

Holling, C. S. 1959. Some characteristics
of simple types of predation and

parasitism. Canadian Entomologist,
91:385-398.

LeCato, G. L. and Arbogast, R. T. 1979.
Functional response of Xylocoris
flavipes to Anguomois Grain moth and
influence of predation on regulation of
laboratory populations. Journal of
Economic Entomology, 72:847-849.



Size preference and functional response of R, marginatus

McMahan, E. A. 1983. Adaptation,

feeding preferences, and biometrics of
a termite-baiting assassin bug
(Hemiptera :
Entomological Society of America,
76:483-486.

Morris, R. F. 1963. The effect of predator
age and prey defence on the functional
response of Podisus maculiventris Say
to the density of Hyphantria cunea

Drury. Canadian Entomologist,
95:1009-1020.

Propp, G. E. 1982. Functional response of

Nabis americoferus to two of its prey

Spodoptera exigua and Lygus hesperus.
Environmental Entomology,11:670-674.

Reduviidae). Amnnals of Richman, D. B., Hemenway, R. C. J. R.

and Whitcomb, W. H. 1980. Field cage
evaluation of predators of the soybean
looper, Pseudoplusia includens
(Lepidoptera Noctuidae).
Environmental Entomology, 9:315-317.

Sahayaraj, K. and Ambrose, D. P. 1994.

37

Stage and host preference and functional
response of a reduviid predator
Acanthaspis pedestris Stél from cotton
pests. Journal of Biological Control,
8:23-26.



