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Life history parameters of Amphibolus venator (Klug) (Hemiptera: Reduviidae), a preda-
tor of stored-product insects
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Abstract
The life history parameters of Amphibolus venator (Klug) (Hemiptera: Reduviidae) were estimated at 25, 27.5, 30, 32.5 and
350 . The bugs were reared on Tribolium confusum larvae. As the temperature increased from 250 to 3500, the intrinsic rate of
natural increase (r,) increased from 0.0081 to 0.0275. This result shows that of the tested temperatures, 3500 was the optimal

temperature for population increase of A. venator.

Introduction

Amphibolus venator (Klug) (Hemiptera: Reduviidae) (Fig.
1) isapredator of various stored-product insects”. It preyson
Trogoderma granarium Everts, Tribolium castaneum
(Herbst), Corcyra cephalonica (Stainton), Latheticus oryzae
Waterhouse and Alphitobius diaperinus (Panzer)z’s). In a
warehouse trial, Pingal &” indicated that A. venator effectively
suppressed Cadra cautella (Walker) and A. diaperinus popu-
lations.

A. venator has frequently been found in imports of ground-
nuts from Africa to Englandl) and also in warehouses in
Thailand®. In Japan, A. venator was encountered for the first
time in arice milling facility in Okinawa Prefecture, where it
acted as the major predatory natural enemys). Hence, it might
be expected that this n bug has potential as an effective
biological control agent against stored-product insects.

To evaluate the possibility of use of this bug as a biological
control agent, information on its biology is needed. The
developmental period, egg incubation period, and adult

fecundity have already been studied®, but the intrinsic rate of
natural increase has not yet been reported. This paper reports
the life history parameters of A. venator reared on larvae of
Tribolium confusum Jacquelin du Val.

Materials and Methods

This study is part of an earlier study completed by Nishi
and Takahashiﬁ); thus, the procedures and materials are only
briefly described here.

Insects

A. venator were collected from a rice milling facility in
Okinawa Prefecture, Japan, in 2000, and cultures were reared
on larvae of T. confusum and Tribolium freemani Hinton in a
constant temperature and humidity room maintained at 3001 ,
70% RH and a 24L photoregime. T. confusum and T. free-
mani were reared on whole wheat flour in the same room as
A. venator.
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Fig. 1 Photographs of A. venator: (a) egg; (b) nymph in its
habitat (a rice milling facility in Urasoe, Okinawa
Prefecture); (c) adult attacking Tribolium sp. larva.

Oviposition of A. venator

The fecundity of A. venator was investigated at 25+ 0.5,
27.5+ 0.5, 30+ 0.5, 32.5+ 0.5 and 35+ 0.50, 70-75% RH
and a 16L-8D photoregime. A pair of A. venator (0-24 h old)
was placed in a plastic container (3.5 cm diameter and 2 cm
height). Two late-stadium larvae of T. confusum were sup-
plied as prey every day. Daily egg counts were done for each
pair. The number of replications at each temperature was 24.

Egg incubation and hatchability

Egg incubation periods and percentage hatch were deter-
mined at the five constant temperatures listed above. Newly
laid eggs (0-24 h old) obtained from stock cultures were used
in the experiments. The eggs were placed in plastic containers
(6 cm diameter and 3 cm height). Egg hatch was observed
daily. The numbers of eggs tested were 55, 56, 50, 56 and 48
at 25, 27.5, 30, 32.5 and 3501, respectively.

Developmental period of nymphal stages

Duration of nymphal stages was determined under the same
experimental conditions. First-stadium nymphs (0-24 h old)
were obtained from stock cultures. The nymphs were individ-
ually placed in plastic containers (3.5 cm diameter and 2 cm
height). One late-stadium larva of T. confusum was supplied
as prey daily. Observations were carried out daily for
nymphal moults. The number of replications at each tempera-
ture was 24.

Life history parameters

Using the results obtained from the above experiments, the
intrinsic rate of natural increase (r,) was estimated according
to the equation given by Birch”:

1=§1 L, m, emp(-r, x),

where Iy is the proportion of females alive at time x of an
original cohort and my is the mean number of female off-
spring produced per surviving female during the age interval
X (1 day). The female sex ratio was assumed to be 0.5. The
net rate of reproduction (R, =X Ix my), the mean generation
time (T= InRy/ry,) and the finite rate of natural increase (A =
exp (rm)) were also calculated.

Results and Discussion

Some females laid only unfertilized eggs. This seemed to
result from copulation failure, so the data on these females
were excluded from calculation of life history parameters.
The intrinsic rate of natural increase (rn), the net rate of
reproduction (Ro), the mean generation time (T) and the finite
rate of natural increase (@ ) were calculated and listed (Table
1). The rp-value increased with increasing temperature.
Xylocoris flavipes (Reuter) (Hemiptera: Anthocoridae) is a
well-studied predator of stored-product insects. It has been
reported that the r,-value of X. flavipes at 3500 is smaller
than that at 300 ?. A. venator was better adapted to high tem-



Table 1. Life history parameters of A. venator
reared on T. confusum larvae.

Ry 7" o A
25°C 8.52 265.06 0.0081 1.0081
27.5°C 11.15 237.20 0.0102 1.0102
30°C 16.57 146.86 0.0191 1.0193
325°C 23.08 139.67 0.0225 1.0227
35°C 24.96 116.82 0.0275 1.0279
@ Net reproductive rate.

b Mean generation time (days).
¢ Intrinsic rate of natural increase (per day).
d Finite rate of natural increase (per day).

perature conditions than X. flavipes. Ther,-values of A. vena-
tor were generally smaller than those of X. flavipes at all test-
ed temperatur&sg). This mainly results from the longer devel-

opmental period of A. venator than of X. flavi p&se’s)

, since the
developmental periods of A. venator were considerably
longer than those of X. flavipes at al temperatures (approxi-
mately 4.4-7.6 times); while the R,-value, which represents
the total number of eggs per individual, of A. venator at 350
was greater than that of X. flavipes at 3501 &8

The prey insects significantly influence vital phenomena
such as rate of development, survival and the reproductive
potential of their predators. Parajulee and PhiIIipsg) showed
that L. campestris varied its developmental period and fecun-
dity according to its prey species. It is therefore suggested
that A. venator may have more suitable prey for development
and survival. More research on its optimal diet will be needed
to develop easy methods of rearing A. venator.

Of the tested temperatures, the present study identifies
350 as being the optimal temperature for population increase
of A. venator. Nishi et a."” showed that A. venator killed
more T. confusum at 3000 than at 2500 . Because A. venator
has a higher predatory ability and a higher population
increase rate at temperatures of 3000 or higher, this bug may
be better suited for use as a biological control agent in tropi-
cal regions.
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